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ABSTRACT
When a team works together on a collaborative grant proposal, each member will bring
expertise and past experience in developing this complex text. Online collaborative tools can be
used to support this effort, but it is important to understand how team members perceive the
tools, the ways they can or should be used, and the impacts of using them.
By adapting the Task-Technology Fit (TTF) model to this context, we can consider
perceived task and technology characteristics, performance impacts, and utilization. Trends can
be analyzed regarding the perceived fit of specific online collaborative tools to support
collaboration, productivity, and quality of writing. Two online unstructured collaboration tools
were used in this mixed-methods study. Perceptions collected from faculty who had used one of
the tools in the past to develop a collaborative proposal provided insight into how research teams
utilized available resources for this work, the perceived advantages and disadvantages of using
similar tools, and what aspects would benefit from further advancement.
It was found that use of the tools is generally perceived to impact collaboration and
productivity, but there were mixed perceptions whether quality of writing is also impacted. Users
felt the tools required different strategies based on communication channels but afforded greater
access to information. Users also felt that using the tools required active productivity
management but contributed to efficiency gains. Lastly, users felt that the quality of writing
might be impacted due to simultaneous activities and time savings, but also that the specific
expertise of the team members significantly impacted quality.

Keywords: Task-Technology Fit, Collaborative Writing Tools, Grant Proposals
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CHAPTER ONE: INTRODUCTION
The following dissertation describes a study that examined perceptions of faculty
members from two large public universities who have previously used Google Drive or Dropbox
during the development of a collaborative grant proposal. The faculty members' perceptions were
assessed regarding the usefulness and impact of using one of these online unstructured
collaboration tools to support collaborative writing and team activities, specifically in team
research grant proposals. These teams of experts from specialized areas must work together,
from brainstorming through finalization, to produce a complex formal research plan that is
accurate, logical, compelling, and highly detailed while adhering to strict document and
administrative requirements and submission deadlines. When faculty researchers work together
on a research proposal, the online collaborative tool puts the developing text into a shared virtual
space that allows virtual teams to view team members drafting, revising, or selecting sections of
the text in real-time. As teams work together, share information and interact throughout the
proposal process, collaborative tools enable communication options with varying levels of
richness. These unstructured online collaboration tools facilitate asynchronous and synchronous
writing and communication to a distributed team for collectively composing text in a place
visible to the whole team. The remediated elements bring new opportunities and constraints for
the team, and they may shift how people manage interactions, tasks, and timing.
This dissertation study evaluated perceptions of faculty members who have used
collaboration tools as part of a collaborative research grant proposal, specifically regarding
potential impacts the tool may have had on team collaboration, proposal development, and the
final product. The study included the following Research Questions:
1

1. How does the context of shared virtual spaces impact perspectives on collaboration?
2. How does the context of shared virtual spaces impact perspectives on productivity?
3. How does the context of shared virtual spaces impact perspectives on the quality of
writing?
The team research grant proposal is a formal document prepared in response to a request
for proposals (RFP) released by a funding organization. A team writing a grant proposal must
collectively present a compelling argument and plan for their proposed research project within
the RFP's specified guidelines. Once submitted to the funding agency, the grant proposal is peerreviewed, and then one or more submissions are selected to receive funding. The team research
grant proposal is a challenging document to prepare for several reasons. Team members bring
their specific expertise to the project, and they must all make decisions collectively to develop a
shared document, following the leadership of the Principal Investigator (PI). Second, the team
will need to brainstorm, regularly discuss tasks and elements of the project plan, share
information, provide feedback to one another, and develop a unified voice and cohesion in each
document section. Lastly, the teams must also follow specific formatting requirements, page
limits, and meet strict submission deadlines. As problems have become more complex, funding
agencies are more likely to favor projects implemented by collaborative interdisciplinary
research teams rather than by a single individual.
In terms of scale, a quick search of the keyword "team" at Grants.gov, a website where all
federal agency RFPs are listed, resulted in over 600 RFPs posted in 2020. Other RFPs are also a
good fit for teams to respond to, even if the RFPs do not specifically require a team, such as in
cases where a group decides that an interdisciplinary approach could better address the stated
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purpose of the RFP and extend real-world impact of the research. For example, the National
Science Foundation (NSF) posted the RFP for a program called "Improving Undergraduate
STEM Education: Hispanic-Serving Institutions (HSI Program)." Within the description of the
program, it is written that the program "may support faculty research that is inter-, multi-, or
trans-disciplinary, discipline-specific research, STEM education research, discipline-based
STEM education research, or broadening participation research" ("Improving Undergraduate
STEM Education" 2). A group of faculty members may decide that an interdisciplinary team
approach would be highly competitive. Typically, each RFP permits multiple submissions from
eligible institutions, awards funding for one or many proposals, and may invite new proposal
applications annually. Many existing research teams pursue these RFPs, and many new teams are
formed for the same purpose.
Team members must also follow internal deadlines required for administrative review
prior to submitting the grant proposal to the funding organization. Five business days prior to the
submission deadline set by the sponsor, the University of Central Florida requires all proposals
to be complete and submitted internally to the central Office of Research for final administrative
review. Additionally, the home college of the PI will require complete documents to be
submitted to the dedicated unit research administrator one to five business days prior to
submitting to the Office of Research ("OR Submission Process"). The timeline from which the
opportunity is posted until the deadline may vary greatly. For example, the National Science
Foundation notes a typical timeframe between posting the RFP and the submission deadline as
90 days ("Merit Review"), but the National Institutes of Health (NIH) offers multiple deadline
options throughout the year ("Standard Due Dates"), and the U.S. Department of Education posts
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a forecast of all opportunities anticipated for the fiscal year ("Forecast of Funding
Opportunities"). Teams may work together on a proposal for as few as one to two months, but
ideally a longer timeline of at least three to six months would allow team members time to
develop ideas, strategize, collect information, complete writing tasks, review, and revise.
The limited time available from RFP announcement to final submission requires effective
Project Management to keep the team on track to complete the many tasks needed during the
grant proposal's development. Challenges are amplified when team members are not co-located
and unable to meet in person, have not worked together previously on other grant proposals, or
significant differences in experience and preference exist between the team members. The final
proposal document will undergo a system-automated review of format-related elements, an
administrative review of regulatory and budget compliance elements, and a peer review for
technical quality and fit with RFP review criteria. The team grant proposal should be
interdisciplinary, detailed, concise, accurate, logical, and well-aligned to the RFP, targeting a
clear and timely "problem" that the proposed project and team will address across measurable
milestones. Online collaborative applications offer tools to support the necessary team
communication, document sharing, collaborative writing, and revision.
The study examined how users perceive using an unstructured online collaboration tool
as compared with using no collaboration tool at all, with two specific collaboration tools as its
focus: Google Drive (GD) and Dropbox (DB). These are unstructured tools that allow the storage
of various files and gives the account holder the ability to organize files based on their
preferences. Unlike highly structured collaboration tools that can assign tasks to team members,
"check out" working drafts, send reminders, and notify managers of completed/overdue tasks,
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neither GD nor DB has significant built-in project- or document- management features.
However, both tools allow sharing file/folder access to team members and are capable of realtime online writing or editing (GD natively, DB via Office 365 integration—available at UCF
and FSU). These tools both have been available for public use for a significant time (GD since
2012, DB since 2008), and both provide storage space in a base level free account. As of 2018,
both Google Drive (Lardinois) and Dropbox ("Quarterly Report") were reported as having over
500 million users. Both GD and DB regularly make system, security, and feature improvements.
On the other hand, there are differences between the tools in what specific features are available,
how they are configured, the tool's user interface, and compatibility with other programs.
Google Drive and Dropbox were specifically chosen for this study due to being free,
widely available, and providing open flexibility to teams to configure and use as they prefer. The
price point and flexibility of these tools are appealing options to individuals and teams, and given
the noted popularity of the tool in terms of total numbers of users, it was assumed that a
significant number of faculty members had used at least one of the tools in the context of team
proposal preparation. Highly structured collaboration tools would impose more rigid
requirements on how the team would work, when compared to Google Drive or Dropbox.
Faculty teams using unstructured collaboration tools can decide who has access, what folder(s)
will be included, how to organize the information, what types of files should be included, and
enable simultaneous access via desktop and mobile devices. Additionally, both GD and DB
regularly make system, security, and feature improvements.
On the other hand, there are differences between the tools in what specific features are
available, how they are configured, the user interface, and their compatibility with other
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programs. Purpose-built collaboration tools were not chosen because they may have a shorter
development history and fewer past users, and also, as an employee in the UCF Office of
Research for the past decade with access the Office's research faculty support systems and
providing development support on faculty grant proposals, I am not aware of a free purpose-built
unstructured tool that is available to this study's population and has been utilized for team grant
proposal preparation.
The focus of this study did not evaluate specific features nor similarities and differences
between the tools. Rather, it examined what sort of features are utilized and how they are
perceived in terms of aspects like reliability and usefulness. Toward this goal, the wellestablished Task-Technology Fit (TTF) Model developed by Goodhue and Thompson (1995)
provided a helpful foundation. The model combines input from task and technology
characteristics with perceptions of fit across a set of specified factors, allowing for the
characterization of team members' utilization and performance impacts (see: Methodology
chapter). This model provides a structure to help understand the users' perspectives on why a
specific tool was chosen, what elements were utilized, how well the tool supported team member
activities and what were the benefits, frustrations, or drawbacks of working together this way.
The approach used in this study investigated how teams communicated, managed differences in
preferences, worked with different styles, and experienced the tool, and whether teams engaged
in some relevant activities outside the tool.
Work and the tools used to perform that work are intertwined. In the past, team research
grant proposals were developed during in-person meetings, group telephone calls, e-mails, and
file or document exchanges. The always-available virtual team writing/interaction space of
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online collaborative tools offered a shift to how components of the work could be accomplished,
and it brought both improvements and limits. Some teams may only exist because the tool
enabled a shared virtual space to interact across great distances. In contrast, other teams found an
increase or decrease in their effectiveness or cohesion when tasks moved to the online
collaboration tool. With many collaboration tools available on the market, it was helpful for this
study to consider these tools in more general terms such as structured or unstructured,
communication modes at varying levels of richness, and the features that supported aspects of
writing (i.e., drafting, editing, commenting, or revising). This approach aligned with the TTF
model and allowed for trends to emerge in the data collected from study participants to
determine if faculty members' perceptions strongly differed between the two tools.
The mixed-methods study conducted to investigate the Research Questions noted above
included a survey and follow-up semi-structured interviews. Participants were invited from
among faculty at the University of Central Florida (UCF) and Florida State University (FSU).
The survey questions were adapted from a validated instrument used to evaluate TTF in past
research, and they were divided into six groups. The follow-up interview questions expanded
upon the survey questions and enabled faculty members to elaborate on responses and share their
perceptions, allowing trends to emerge. Though the survey asked the respondents to specify
which tool (GD or DB) their answers related to, the follow-up interview gave respondents
opportunities to speak about specifics on both tools, and their preferences. The responses
collected in the survey and the follow-up interviews found a generally even split between which
of the two tools was preferred by users.

7

In the following chapters, I review relevant past research studies and theory, describe the
TTF model, perception factors, and mixed-methods design of this study, share the results of the
data analysis, and discuss overall results, limitations, and potential future research. In the
Literature Review chapter, I discuss topics that provide additional context to this research study,
including but not limited to interactions between tools and our understanding of the nature of
work, remediation, prior studies with collaboration tools, distributed teams, conflict,
collaborative writing, and writing spaces. In the Methodology chapter, I describe the TTF
model, perception factors, participants for this dissertation study, instruments for data collection,
steps taken for data protection and management, and the process for analyzing study data. In the
Analysis of Results chapter, I describe the reliability statistics, purpose and results of the factor
analysis, correlations within and between factors, response trends to survey questions within
each factor, and qualitative feedback provided by interviewees. In the Conclusions chapter, I
note connections between results of this dissertation study and past contexts and research, the
continued value of using the TTF model in studies that evaluate perceptions of work and
technology, results from the data analysis that address the three research questions, limitations of
the study, and future research potential.
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CHAPTER TWO: LITERATURE REVIEW
Collaborative writing occurs in teams of different compositions using various kinds of
collaborative tools. Meeting locations, communication tools, and writing spaces have in-person
origins but have extended outward potential with tools like conference phone lines, e-mail, and,
more recently, web-based programs. This study explored how faculty members at a large public
university, who have used an online unstructured collaboration tool to support the development
of a team research grant proposal, perceived the impact of the tool on team collaboration,
productivity, and the quality of writing. Google Drive and Dropbox, the tools utilized in this
study, may impact team member perceptions through unique elements the tools provide such as:
synchronous and asynchronous communication channels; working "together" from distributed
locations; writing and revising in a public space; and some project management-related activity
tracking. The study also considered why and how collaborative writing occurs in professional
settings, how well people are prepared for collaboration in this context, and how well writing
processes are supported. The study is situated within the contexts of team formation and
dynamics, information communication, ergonomics, work tools, and the nature of work.
In this chapter, I will first discuss remediation and experience in workplace writing.
Workplace teams are affected by remediation, and individuals may react differently to the
introduction of new technology. These issues were explored in the past with tools available at the
time, and it is helpful to consider the historical precedents that in some ways led to the newer
tools, directly (based on existing limitations) or indirectly (based on new opportunities). Next, I
will discuss how technology is interconnected with the nature of work, addressing some past
challenges while creating new ones. The literature review provides a brief history and a variety
9

of perspectives related to information, technology, and interactions in the context of work.
Additionally, I will discuss collaboration and conflict among co-located and distributed teams.
Differences based on context and assumptions can lead to downstream impacts on collaboration,
trust, responsibilities, and conflict. Lastly, I will discuss collaborative writing and tools utilized
to support that activity. The section includes the historical context that connects to non-virtual
collaborative writing spaces that support writing teams and some key terms and suggestions for
designing or evaluating collaborative tools.

Remediation and Authenticity
It is essential to understand the potential roles of newer technologies as they relate to the
specific writing activities in collaborative teams. Various potential arrangements for
collaborative writing workspaces are now possible due to various tools that show potential for
remediating the "authentic" experience of how teams work together. In this section, I will begin
with Ong's insight on the role of tools in authorship and Bolter's definition of "remediation,"
followed by an examination of "authenticity" and perceptions of contemporary communication
trends, as discussed by Ong, Barthes, Benjamin, Castells, and Birkerts. Newer technologies
supporting these activities not only replicate potential activities and interactions among writing
teams but also shape the sort of interactions that are possible and expected, consequently
influencing the products resulting from those interactions.
The tools used in writing shape the process and understanding of authorship. Ong
compares print test with manuscripts in how well they accommodate feedback and changes,
writing "manuscripts, with their glosses or marginal comments (which often got worked into the
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text in subsequent copies) were in dialogue with the world outside their own borders. They
remained closer to the give-and-take of oral expression. The readers of manuscripts are less
closed off from the author, less absent, than are the readers of those writing for print" (Orality
and Literacy 130). Time needed to produce the text, receive feedback, and revise in subsequent
copies is reduced when moving from print to text. Applied to the context of someone writing in
an online space where team members can see the text as it is drafted, add comments to the text,
and add or change text – all visible to the original writer in real-time, the online collaborative
document would be considered closer to the manuscript than print. In fact, the greater potential
interactivity (more communication channels and spaces besides margins where comments can be
provided) and potential for faster give-and-take between the original writer and commenters
makes online collaborative writing space even more similar to oral expression than manuscripts.
In Writing Space, Bolter offers a definition of "remediation" that helps to show the
interactivity between technologies and those that use them. Bolter describes remediation as both
"homage and rivalry" between one medium and another (23). In terms of writing using a
typewriter or using a pen and paper, the remediation offered by a computer's word processing
program includes aspects like visually appearing on the screen as printed text on a piece of paper
(paying homage to typewriters and the printing press) but allowing the writer to transform the
text in various ways without material costs (rivaling those earlier tools by allowing the writer to
move, delete, and revise words). The rivalry expands to also include functions like searching
text, performing spelling/grammar checks, and adding hyperlinks to other materials beyond the
specific page. The speed and variability afforded by writing using a computer's word processor
also illustrate Bolter's suggestion that with any writing technology, it is possible to see the mind
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as the writing space. In this "Late Age of Print," the remediating tool presents a challenge by
reflecting some traditional standard features along with making potential new features available
(3).
With regard to newer technologies, Bolter's concept of "remediation" can be used to
examine what newer technologies offer in terms of paying homage to and rivaling the earlier
practices of workplace writing. For writing teams, some aspects that may be remediated include
the collaborative space, methods of team communication, and document development. For
example, in settings where teams are located in the same building, spaces to work together like a
conference room can facilitate informal interactions across the writing process, particularly
useful for brainstorming as well as giving and receiving feedback on ideas and drafts. If
brainstorming sessions are remediated from being an in-person conference room to being a group
phone call, the remediated option offers similarities such as facilitating real-time discussion
(homage), differences such as giving team members the ability to join from wherever they want
to call from (rivalry), and potential limitations such as lack of nonverbal cues by team members
during the discussion.
We may already notice that business-critical tools like e-mail can remediate those
aspects. It may be convenient for someone to send a draft to teammates for their feedback in a
workplace setting, either via document annotations or descriptive e-mail responses and then wait
for their response. While this does offer the convenience of sharing and documenting feedback, it
is also far more isolating than working in a shared space and directly presenting the content or
feedback. It also reduces the potential for discussion, as e-mailing may delay responses,
encourage brevity, and delay progress. These delays are only somewhat diminished via
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scheduled phone calls. Ong in Orality and Literacy notes the isolating tendency of literacy
compared to the active harmony fostered by orality (71). Writers and readers each work alone,
while speakers and listeners cooperate.
Ong also notes the emergence of "secondary orality" is an intentional move toward a new
type of orality, directly built on the literacy framework (133). This "secondary orality" is more
participatory, promoting more accessible 2-way communication, and is a central feature of New
Media (134). In online writing spaces, if the text is drafted online with other team members
viewing at the same time, team members can provide immediate feedback to the writer. In that
scenario, through team member interactions like adding text comments or using in-tool chatting,
they can participate in 2-way communication with the writer. Apart from providing real-time
feedback, the shared space also provides visibility for all team members to both the text and all
feedback shared by other team members. These elements support a type of collaboration where
the writer does not have to work alone, and team members do not have to provide text feedback
separately through individual copies or sequentially through sending the same document from
member to member. These facilitate a type of secondary orality that is appropriate, given the
purpose is to develop a team research grant proposal.
Some newer collaborative writing technologies attempt to remediate the writing and
collaborative interactions through the incorporation of features like (1) establishing a "shared
space" where a document can appear to all participants at the same time, (2) allowing each
visitor to see that another person is also viewing the document and note where their cursor
appears and any notations that are added, and (3) incorporating a text or video chat functionality
to allow for conversational exchange. These features are not an exclusive list of possibilities, but
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they are examples of significant changes that can facilitate and shape cooperative writing
interactions. In the above example, the team's meeting space is changed from a physical location
(with copies of the text) to meeting within the text itself. Yet, feedback can be given in various
formats (annotations, text chats, and video feeds that remediate handwritten comments, e-mails,
and face-to-face meetings, respectively).
Part of the discussion regarding newer technologies remediating earlier practices in
workplace writing involves the role of recreating a more "authentic" experience. Aspects from
the perspectives of Ong, Barthes, and Benjamin help to develop an understanding of "authentic"
interactions in workplace writing to remediate in newer technologies. In Orality and Literacy,
Ong points out that a rise of the author and authenticity result from the processes involved in
moving from orality to literacy (78). There is a separation between the writer and the reader in
literacy, reducing the potential for exchange and shared development of meaning. Additionally,
writing's fixedness of what was communicated and its intended meaning by the author suggests a
correct way for readers to understand a text. This expectation is also discussed by Barthes in
Image, Music, Text, who notes the author imposes closed meaning and fixed interpretation. The
"Death of the Author" (and their authority to control a text's 'correct' meaning) allows the reader
to gain power and participate in meaning-making for a written text (147).
On the topic of losing authority, Benjamin directly addresses the product of authenticity
in The Work of Art in the Age of Mechanical Reproduction. He notes that mechanical
reproductions of art that reproduce the result but not the process involved in creating the work
serve to destroy the "aura" or important distance between the Artist and the viewer (5). Benjamin
suggests that the destruction of the important distance degrades the value of the work from what
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it should be. In the context of newer technologies used by collaborative writing teams, interesting
issues emerge regarding authorship and authenticity in experience.
Newer technologies change the "authentic" experience of collaborative writing because
some aspects can be quite different from earlier practices. For example, some collaborative
writing technologies provide an "open" or unstructured collaboration space, essentially providing
a blank canvas and space for file storage, interactions, writing/revising, and information
exchange. Aspects available in collaboration tools, such as version control management,
automated activity tracking, and the ability to watch and communicate with someone working in
the shared document at the same time, may impact how a co-located team would approach
meetings, discussion, writing, and review. If everyone is working simultaneously in a shared
document, does the perspective of an authentic experience change? Is the "authentic experience"
challenged if teams collaborate in ways that alternate between being together for specific
processes and separating for individualized activities in an always-visible space? If teams follow
the alternating model, does the perspective of authorship also shift, since any team member can
interrupt the specific author's progress at any time? These options relate to orality's harmony
between speaker and listener—remediated as a 2-way exchange and characteristic of Ong's
"secondary orality" with "its fostering of a communal sense, its concentration on the present
moment" (Orality and Literacy 133).
If teams are writing in more "closed" or strictly managed spaces, is the process further
complicated? If, for example, project management tools are integrated into newer technologies to
assign and track activities and manage production timetables, would the tool reinforce the
isolating tendencies and make each writer effectively work alone on their tasks? The "authentic
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experience" of interactivity would be restricted or influenced by system automation. This
potential influence is particularly relevant in workplace settings because while the "closed" tools
may restrict interactivity and "open" aspects, they would also prioritize productivity, oversight,
and output creation. Elements of what may be considered an "authentic experience" may be
removed to promote efficiency and gain management-related features.
A final feature important to consider concerning the "remediation" of earlier practices to
provide a more "authentic experience" to workplace writing teams is their perspective toward
technology in promoting and facilitating productive interactions. Castells in Rise of the Network
Society writes that our society is very involved with electronic communication technologies (28).
He identifies this as the "Information Age" in that the human mind and communication functions
are directly enhanced and integrated with electronic technologies that allow for creating,
accessing, storing, and sharing information (31). Our "network society" builds and manages its
culture along with the network of electronic communication technologies (70). These
technologies are interwoven in many social, entertainment, commercial, and business options
available today, which may lead to high adoption and frequency of use by individuals. We see
this integration in our society with regard to business, entertainment, learning, and advocacy
(though not evenly distributed or accessible) (52). Many people in teams may be familiar with
collaborative technologies implemented in other contexts and feel quite comfortable using newer
technologies to facilitate and coordinate workplace writing. Still, preferences toward specific
collaborative tools (and the work associated with those tools) may vary widely.
No workplace or proposal team is exactly like another, and team members may have a
wide range of experiences, preferences, and expectations regarding writing, teamwork, the utility
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of specific collaborative tools, and the role(s) of technology in their professional life. Therefore,
it is important to consider the particular cultural contexts of writing teams, the work they will be
doing, and the training delivered for using the tools effectively. However, Birkerts predicts in
Into the Electronic Millennium that many people will increasingly see themselves as part of and
connected to the public rather than as a primarily isolated individual (653). Considering those
sentiments, businesses are predicted to adopt more electronic communication technologies in
general and possibly newer collaborative writing technologies over time. Reasons for these
adoptions range from having distributed teams or limited physical collaborative space, public
familiarity with the tools, or addressing management or production expectations.
Collaboration tools and distributed work are not novel developments, and the history of
these topics will be discussed in the next section. However, online distributed collaboration tools
present novel ways people can remediate aspects of team formation, interaction, and activities.
These tools are both an homage of earlier configurations (in-person or past tools) and a rival
existing options (with new features, speed, and reach of access). They bring affordances and
limitations while influencing how teams work and what work needs to be done. Contemplating
the potential roles of newer technology in cooperative workplace writing teams is a complex
undertaking. In pursuit of a working team "authentic experience," newer tools need to be
evaluated based on how they remediate meeting spaces, engage interactivity, and the perception
of the team experience (e.g., natural, authentic, too-visible, too restrictive, reducing each author's
power, etc.). Newer technologies certainly shape the interactions that are possible and expected
in workplace writing, and thus they should be evaluated and implemented carefully, rather than
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assumed as inevitable, regardless of the specific workplace context in which cooperative writing
teams are situated.

Work, Technology, and Information
I suggest that technologies are always at the center of our understanding of work, that
they are involved with other factors that also influence its direction, and that changes to the
nature of work introduce new challenges and disadvantages as well as positive improvements
and opportunities. For example, computers are capable of remediating aspects of print writing,
but that the remediation can also impact the concept and experience of writing in possibly
undesired ways (e.g., issues with materiality, permanence, and authority). This section focuses
on the challenges and drawbacks writers and writing teams may encounter while working in
technologically enabled distributed contexts. To begin, I will first discuss the nature of work and
its connection to technology and information, followed by selected significant changes in the
nature of work that relate to this topic, and lastly some important drawbacks and challenges that
the distributed professional writing teams may experience.
Over the past several decades, new collaborative information and communication
technologies have changed the nature of work. To begin approaching if and how that may occur,
both positively and negatively, it is valuable to consider historical precedents on how other
technologies have significantly impacted work in the past. Forman, King, and Lyytinen assert in
"Information, Technology, and the Changing Nature of Work" that "technology has always been
involved in changing the nature of work" (789). This makes logical sense because tools are an
essential element involved in performing many kinds of work and would, therefore, play a role
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as types of work change. The authors continue with historical examples of major shifts and
technologies that were involved, first from hunter-gatherer to agricultural work (e.g., metals,
plows), then to industrial work (e.g., steam engines, factories) and postindustrial work (e.g.,
technologies for communication, automation) (789). In terms of changing the nature of work,
these examples are major societal shifts that had lasting impacts on production on an increased
scale. The new tools allowed workers to complete more work or more unique kinds of work, and
the benefits from the new tool and work were valuable enough that long-term adoption became
widespread. To look at these shifts another way, these technologies helped draw attention to a
significant need for the tools and work activities that the tools supported. For example, the plow
and tractor in their time helped underscore and solve the need for greater volumes of food for
eating or trade and of products for commerce.
In the postindustrial era, technologies for communication and automation similarly
helped underscore and solve a need, in this case, the need for more widespread connectivity with
people and information and reduction in routine aspects of work that machines could complete
for people. To clarify, the specific tools in the examples provided were among many
technologies of their time that collectively contributed to the shift, and the need for things like
enough food and a stable economic system existed before and after the specific shifts occurred.
Bubb notes the appeal of automation in "A Consideration of the Nature of Work and the
Consequences for the Human-Oriented Design of Production and Products," writing that,
according to Marx, senseless repetitive work 'alienates' the human worker and should be
substituted by creative ('good') work. With increasing knowledge about mental information
processing, it will be possible for computers to take over more and more routine steps" (405). To
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put it another way, workers are more interested in work activities that need their agency involved
and less interested in work that does not include it. This desire is one contributor toward the
continued popular trend and prioritization of automation of work, along with economic
contributors. Several problems and challenges with this approach when it is generally applied are
discussed later in this section.
Another critical aspect that influences the historical understanding and changing nature of
work is that of information. Bubb approaches the nature of work from a theoretical perspective,
suggesting that "human work can be understood as a process of creating order, and that order can
be seen as a form of information" and references a simple but encompassing definition of work
from a practical perspective, that "work is every target and purpose-oriented activity in order to
create goods or thoughts" (401). Bubb's comments on order, goods, and thoughts as work
outcomes are interesting because they go beyond tangible or 'sellable' products and situates those
aspects as part of a larger social context. Forman, King, and Lyytinen also assert on the topic of
information that it "has always been intimately related to work processes" (789). For example,
they point to knowledge on how to perform work with the technologies mentioned earlier (e.g.,
how to hunt, how to build, or how to operate machines) as critical information interconnected
with the existing technologies and the work activities being performed (790).
The interconnected aspects of work activities, technologies, and information should be
considered together when evaluating how the nature of work is changing. Forman, King, and
Lyytinen also add an observation regarding these aspects, that "work practices can and often do
change significantly (but in unpredictable ways) as a result of information and technology.
Likewise, individual, organizational, and institutional factors can alter the pace and nature of
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change" (792). It is important to consider the significance and unpredictability of changes in
work practices due to information and technology when considering potential drawbacks or
challenges facing workers in technologically enabled virtually distributed teams. Additionally, it
is beneficial to be aware that the changes in work are not easily forecasted or anticipated, and
new challenges and drawbacks can emerge as technologies continue to change. At the very least,
this unpredictability suggests that caution, deliberation, and close observation should be applied
when deciding whether to adopt new technological resources into existing work processes.
In collaborative writing, technologies that make distributed virtual work possible should
also be expected to have a non-trivial influence over what work can be done, how, and by whom,
when compared to traditional co-located contexts. It is not likely that collaborative and writingrelated work will be essentially the same in either context. It would be premature to assume team
writing work conducted in virtual distributed teams will be better or worse than team writing
work conducted in traditional contexts without evidence pointing to improvements that make the
technologies worth adopting, despite their challenges, limits, and drawbacks. Forman, King, and
Lyytinen suggest factors relating to individuals, organizations, and institutions that will help
articulate how changes occur in the context of virtually distributed collaborative writing teams.
Some more recent important changes in the nature of work are of particular significance
to this discussion. The first change that contributes to others is called knowledge work, which
directly involves information in work activities and products. Forman, King, and Lyytinen
address this change and observe that "in the last century, knowledge work emerged as a major
rather than peripheral factor in society. The work object itself became the focus as different
forms of information, and knowledge became mediated by representations" (790). The authors'
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examples to demonstrate this shift include professions like healthcare, financial analysis, and
marketing, which use and create information through specialized technologies (790). This
significant change matches the earlier major shifts in the nature of work, including having
specific example technologies and workers to use them, clear needs and solutions, and seemingly
long-term adoption. Forman, King, and Lyytinen assert that much work "is now knowledge
related, abstract, distributed, global, and information-intensive, and draws on the use of multiple
technologies" (790). However, the shift toward knowledge work is only one meaningful change
that helped lead to the context of technologically enabled distributed professional writing teams.
Another meaningful change taking place is related to types of outsourcing. Davis-Blake
and Broschak discuss outsourcing and its shifting effects over time on individual experience,
work activities, and organizations in "Outsourcing and the Changing Nature of Work." The
definition of outsourcing referenced by the authors is "the act of obtaining goods or services
from individuals or organizations outside of a firm's boundaries [...] when those goods or
services could be created internally by a firm's own employees and managers" (321). This does
not specify the locality or technologies utilized by the organization or the outsourced partner but
notes a shift toward voluntarily externalizing a portion of work activities to another group. There
are various reasons that outsourcing may be an appealing option, including potential cost
savings, offloading of routine work to allow for more creative work, or acquiring the benefits
that partner organizations may bring to the collaboration.
Davis-Blake and Broschak note that outsourcing has grown significantly in popularity in
the last decade, with many businesses "moving beyond the externalization of routine tasks to
include business processes closer to an organization's core, such as the management of customer
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service" (322). Madsen in a 2017 study tracing the trajectory and popularity of outsourcing
asserts that it "remains a widely used management concept" but also notes that satisfaction with
the approach has been relatively low (178). Satisfaction with the tool is of relevance to this
dissertation study and is addressed in a number of ways through the survey and interview
questions (see Methodology chapter). This change may also be seen as similar to past significant
changes in the nature of work due to popularity and adoption, changes in worker activities, and
emphasized need and solution. Along the same lines, Davis-Blake and Broschak make the
following assertion:
Because outsourcing changes what workers do, how they do it, with whom they
do it, and what they are paid for it, outsourcing is as significant a change to the
nature of work and organizations as the industrial revolution, scientific
management, or the emergence of the mature bureaucratic form, each of which
fundamentally affected both work and workers, and each of which has been the
subject of substantial research. (322)
While the adoption has been widespread, we can observe problematic issues that arise
due to this shift in the change in work. Teams collaborating with long-term core and short-term
outsourced team members will sometimes diminish the team dynamics due to negative
perceptions, resentment, and uneven preferences shown toward team members who have similar
roles on the team (331). In some instances of technologically enabled distributed writing teams,
workers may be outsourced, such as when they are brought in to replace a writing-related aspect
of the partner organization or recruited to fill a specialization gap in the research scope of a grant
proposal.

23

This aspect is particularly topical in the context of collaborative grants, as a Principal
Investigator (PI) may need to outsource many team members to contribute their expertise in an
interdisciplinary project. The team may have representation from different departments and
colleges at the same large institution but also have members from other institutions and
organizations. Corporate teams and faculty proposal teams can share some power and social
dynamics. For example, both the corporate manager and the individual who will be PI on the
grant will be "lead" in the effort, set assignments and deadlines for team members, approve
requests, and will have final say on the product. The PI's department will be unit through which
the proposal is submitted to the central office, and the team must follow that unit's internal
submission timing. The research administrator supporting the PI's home department will lead the
proposal's budget development, conduct reviews of all documents received, submit a finalized
copy to the central office on behalf of the team.
The non-PI faculty team members will be on equal footing as collaborators in the effort
with specific expertise, but often in team projects there will also be individual team members
who are designated the lead for aspects of the writing and subsequent project activities if
awarded. In corporate teams, there can be leads for particular aspects of team activities, with the
other team members making contributions based on the hierarchy. Social dynamics between
junior faculty and senior faculty members can also be similar to corporate teams with members
that have differences in seniority. Junior team members may consider differences in seniority
when considering how they interact and present feedback on contributions. Following the grant
proposal development and submission, if the proposal is awarded, the team will continue
collaborating through the project's duration.
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Teams working on research grant proposals may face difficulties in team dynamics due to
multiple departments or outsourcing situations. Team members from the same department or
university will have a shared point of identity that is separate from any team members
contributing from another university or organization, and this may impact ways in which team
members communicate with one another. Unless the grant is a mutual partnership between two
universities, the proposal will be submitted with one university as the lead, and the other
participating as a subaward. This is reminiscent of a corporate team that outsources certain
activities outside the organization. The subject of in-group dynamics is further discussed in the
following section on Teams, Collaboration, and Conflict.
A third significant change that helps illuminate challenges in distributed writing teams is
related to virtual work (also called remote work or telework in various past scholarship). Johns
and Gratton discuss this change in "The Third Wave of Virtual Work: Knowledge Workers Are
Now Untethered, Able to Perform Tasks Anywhere at Any Time. What Do the Best of Them
Want from Your Organization?" The three waves of virtual work discussed by the authors also
provide examples showing the interconnectedness of work activities, technologies, and
information. The first wave of virtual work in the 1980s involved a type of worker considered a
"virtual freelancer" temporary position that operated independently from fellow team members
and did not involve synchronous collaboration (68). The limitations of technologies at the time
influenced the rate and type of change that occurred. As globalization grew the reach of
businesses, outsourcing began to involve "virtual corporate colleagues" that had greater stability
than freelancers and utilized established office technologies to complete work activities. Johns
and Gratton note a perception of the time, "as interoffice communication has shifted from face-
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to-face conversations and paper memos to voice mail and then e-mail, it matters less and less
whether colleagues are on the same wing or even the same continent" (69).
Many teams have shifted to those latter forms of communication in team proposal
development. Still, the shift in general may not eliminate the need for the former when
considering communication across the entire writing and collaboration experience developing a
team grant proposal. Popular technologies used for general aspects of office communication
created opportunities for greater virtual involvement by colleagues. However, unanticipated
disconnect also resulted from this approach, and drawbacks were experienced by teams that
increasingly or exclusively used technologies with low richness in their communication.
Past scholarship on communication technologies often contrasted with face-to-face (FtF)
exchanges in their ability to foster similar social results among team members. Carr in a 2020
article on computer-mediated communication (CMC) asserts that "FtF communication has long
been the gold standard against which CMC is compared, with the assumption CMC functioned to
stymie relational development" (11), but he adds that while it remains present in contemporary
scholarship, there is an abundance of studies that have observed similar or stronger relational
outcomes compared to FtF (12). Rich communication channels and real-time exchanges are
important elements to consider in the context of teams that use a collaboration tool. Aritz,
Walker, and Cardon in a 2018 study on selection of various media by virtual teams state that
"Industry reports have suggested that newer social, interactive tools are far more effective in a
team environment than are traditional tools such as e-mail" (236).
Traditional electronic communication channels, varied access or familiarity, perceived
ease of use, and individual preferences all play a role in disconnecting distributed team members
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from one another. That disconnect led to the third wave of virtual work. The third wave
incorporated intentional efforts to foster social exchange, both through scheduled times for
workers to "physically reunite and retether to specific spaces" and using technologies that can
help "give workers the feeling of being in a shared environment. But virtual platforms can go
only so far" (69). The limitations of virtual platforms, particularly related to social exchange,
remain a significant challenge and drawback for teams geographically separated from each other.
Similarly, the effects of diversity in team makeup and geographic locations of team members can
have a significant disruptive influence in virtual distributed teams due to aspects like different
customs, interaction expectations, and working hours.
Broadly speaking, virtual distributed teams can encounter various drawbacks and
challenges in their work activities, social interactions, building trust, and holding a shared
identity as one team (further discussed in the following section on Teams, Collaboration, and
Conflict). These issues show drawbacks tied to the interconnected aspects of work activities,
technology, and information. In addition to these drawbacks, there are other concerns related to
changes in the nature of work.
Tendencies in collaborative technologies that may negatively impact work among virtual
distributed teams can be tied closely to potential features and how they are implemented. One
drawback of working as a technologically enabled distributed professional writing team is that
there may be increased pressure to reduce the production cycle timeline. Bubb writes that "since
the beginning of modern technical development, the process of automation has led to an
acceleration of working processes" (405). Suppose managers or businesses generally note that
the technology can manage certain aspects involved in writing in virtual spaces. In that case,
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there may be pressure to utilize those features and have them performed as quickly as possible.
This could lead to increased pressure on teams to achieve their parts of the work more quickly.
For collaborative team grant proposals, the role of the manager is frequently held by the PI. Still,
someone else may be assigned the role of project manager overseeing development progress,
deadlines, and reminders.
One facet of collaborative professional writing that could be managed by technology may
be the potential capacity to automate progress reports, reminders, and status reports. These
aspects of project management ignore potential conditions or reasons that meaningfully inform
managers on project progress, but the automated system does not capture that. Another example
may be automating grammar and spelling checks. Although these tools are currently optional,
passive, and imperfect, they may be improved and expanded in the future with the capacity to
review and auto-correct drafts outside of human oversight. They may lead to reduced timetables
for people to transform draft text during the review and revision stages. An automated final
check and correction of grammar and spelling may also take away one traditional aspect of
document finalization and influence individual perceptions or behaviors as a result. The capacity
for automated analysis of text could also extend past traditionally checked elements to new kinds
of expectations on team members. For example, by using existing text analysis features built into
writing software programs, teams can automate reports on whether the document meets a set
number of unique words and a specific Flesch Reading Ease reading level. Or other text-based
variables could be checked, tracked, and reported to measure worker productivity or
performance. Tracking and emphasizing those traits could lead to an increased focus on those
variables over rhetorical and creative features and changes in the production process by team
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members to ensure those measures are predictably met. This change could be a major drawback
if the final product is creatively diminished as a result.
One last aspect to note is the capacity for technologies to provide managers with
comprehensive, detailed reports of each worker's activities within the space, including which
files were accessed, what changes were made to working documents, how long the worker spent
in the space or on specific tasks, whether it aligns with anticipated completion timelines, and
what discussions took place using the communication tools. This approach could lead to a
perception of workers feeling micromanaged or not trusted by managers and could contribute to
resentment, which might be further compounded if there is limited face-to-face exposure to the
manager. In fact, Johns and Gratton note that "in a world where many promotions are won
through social bonding, highly skilled virtual workers may feel underappreciated. Employees
still complain that "presenteeism" makes them feel they need to show their faces" (72).
Unintended negative consequences can result due to the automation of those aspects rather than
having a beneficial impact.
Another critical drawback and challenge facing technologically distributed professional
writing teams is the time regularly required to accommodate and adapt to factors inherent when
using virtual technologies; this is time taken away from performing the writing work supported
by these technologies. Team members must allocate additional time and resources to learn and
gain experience using new or unfamiliar technologies. In the meantime, mistaken assumptions or
errors in using the technologies by virtually distributed team members can lead to delays, taskbased and relational conflict, breakdowns in communication, and increased frustration. If those
issues arise, teams would need even more time to move past the negative associations based on
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their experience using the tool unsuccessfully. When there are future changes in tools, features,
or staff, time would be needed again to repeat the adjustment to promote effective interactions
across the team. Additionally, more significant amounts of time are required in cultivating and
maintaining rapport with teammates via the communication medium provided by the technology.
As has been made clear, the richness of face-to-face experiences has not been fully replicated
using rich technological media. Still, those channels can be used to build helpful connections
with teammates. It just requires more time and attention, and it is less convenient than being colocated.
A final important challenge and potential drawback that members of distributed
professional writing teams may face is related to the embeddedness of the technologies used.
Verburg, Bosch-Sijtsema, and Vartiainen, in "Getting it Done: Critical Success Factors for
Project Managers in Virtual Work Settings," discuss several variables that influence success
based on past scholarship and the perspectives of professionals working in virtual teams. The
definition of success used in this study focused on the overall accomplishment of team goals (68)
and considered relational, technical, and situational aspects and task-specifics. The variables
suggested by professionals to be significant contributors to virtual team success (based on their
experience) were then connected to past scholarship where possible by Verburg, Bosch-Sijtsema,
and Vartiainen. Two primary variables identified related to the embeddedness of technologies
and the consistency of use by the team. The professionals suggested that familiarity with and
experience using work-related technologies is very important. The authors reference that "the
novelty of technology used in dispersed teams has negatively impacted team performance" in
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past scholarship (70). This factor notes a drawback for professional writing team members
working in a technologically enabled distributed context.
Some technologies like Microsoft Office and e-mail systems have a history of use in
many contexts. The familiarity of those tools to team members helps them be perceived as
sufficiently embedded to support specific work activities. On the other hand, some relatively
newer systems like interactive web-based online composition spaces such as Google Drive and
Dropbox may be less familiar to some team members, and the embeddedness to support those
activities would be initially low. Additionally, as systems add newer features to existing tools,
like live synchronous editing in Dropbox, the familiarity is lowered again until experience with
the updated tool increases. The other variable related to embeddedness occurs at the level of the
overall organization. Verburg, Bosch-Sijtsema, and Vartiainen note that "the activities of
dispersed project teams should also be embedded in the organization and sufficient technical
support should be offered" (78). Even if an organization's expectations are met, professional
writing teams are hindered when using newer technologies that are not consistently supported-through organizational training, technical support, and organizational implementation. These
teams will needlessly struggle due to the lack of knowledge of using the tools effectively or
when any technical issues arise.
The shift toward increased knowledge work, outsourcing practices, and different types of
virtual workers helped make virtual distributed teams a possibility. As noted regarding the third
wave of virtual workers, even though information and communication technologies now permit
much richer exchanges than they did in previous decades, they have not generally rendered faceto-face interactions to be obsolete. However, since there continues to be increasing popularity
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and investment in virtual teams, it is also helpful to consider both the challenges and drawbacks.
Automation may add to work activities and expectations, and channel limitations may require
more time for clear communication, leaving less time for individual writing processes.
Additionally, it may be wise to actively develop and maintain a basic familiarity with various
relevant technologies and note the embeddedness of technologies at both the individual and
organizational levels. Considering the potential gains, opportunities, influences, and contextspecific challenges of technologies that support contemporary distributed work brings a more
complex understanding to the issue. PIs, corporate team leads, managers, and researchers should
employ a process of considering these aspects before adopting collaborative tools to replace
existing processes and tools. Doing so would help in preparation to start working with a new tool
or a new team as well as reflecting on current or past tools and collaborative projects.

Teams, Collaboration, and Conflict
As noted in the previous section, technology and the nature of work influence one
another, and the introduction of a significant new tool will bring with it benefits, challenges, and
limitations. The use of a specific collaborative tool will influence team members at both the
individual and team levels. A variety of conflicts and collaborations may occur in traditional and
distributed virtual team settings, and their specifics directly relate to team contexts and
collaboration tool characteristics. This section will discuss types of conflict that can arise due to
specific aspects of team distribution and team dynamics.
As a general starting point, teams can be considered as individuals grouped together to
accomplish specific work objectives with resources provided to them. Those objectives can be
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achieved when team members work together in various ways determined by the characteristics of
the team, the necessary interactions required between team members, and the resources used
while performing work activities. Conflicts between team members can arise due to material or
social differences, and those conflicts can impact team perceptions, actions, and outcomes in
positive or negative ways. Conflicts with a positive influence on teams can be considered and
utilized as an essential part of strengthening the collaborative process, whereas conflicts with
negative influence can weaken team collaboration and work outcomes. There are different
challenges and opportunities related to conflict and collaboration in traditional teams and various
kinds of distributed virtual teams. The importance of context-specific planning and ongoing
oversight of these factors can help teams become and continue to be effective collaborators.
In the context of understanding conflict and collaboration, mainly how they are addressed
in traditional and distributed virtual teams, it is useful first to consider distribution. Individuals
grouped together into co-located work teams can receive various collaborative benefits based on
the proximity of team members. In the case of traditional work settings, the team members could
be all be located at the same place and at the same time. Workers can easily find one another, see
if they are at work, and observe if they are busy or available. Urgent matters requiring
interruptions can be easily escalated in this context because workers could choose to go to their
teammate's desk directly if necessary. Another benefit of co-location is that all the workers on
the team would be observably present and working at the same time. Teams located in the same
place can also have designated physical spaces for group meetings, where workers can gather
highly interactive collaborative activities and discussions as needed. The benefits of co-location
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also have clear social implications on communication, interactions, and perceptions, which is
discussed later in this section.
Teams working in the same location may have conditions that could be helpful or hinder
effective work. As noted previously, the instance of an interruption may help address an urgent
matter. However, Boell, Cecez-Kecmanovic, and Campbell note in "Telework Paradoxes and
Practices: The Importance of the Nature of Work" that productivity in traditional work settings
may be reduced due to non-urgent interruptions and working in a noisy and disruption-prone
environment (116). The availability of coworkers in this setting makes possible interruptions and
distractions that are not conducive to productivity. In a co-located professional writing team
scenario, there are times when team members need to work alone to do aspects of their job that
require quiet or be free of sound-based distractions. For example, suppose a team member is
individually drafting or revising content to share with team members later. In that case, the
possibility of non-urgent interruptions or loud workspaces could make it harder for him to
maintain concentration. One way to address this challenge would be to implement office policies
that restrict teammate availability to one another or limit noise during specific times of the day.
However, such policies could also reduce interactions between teammates and impact team
dynamics and individual perceptions, both of which will be discussed later in this section.
Another benefit or challenge in co-location is experienced by teams that have managers
physically located with them. It may be helpful to have a manager near at hand when someone
has a relevant question or needs feedback, direction, or task approval. Having managers available
at the same location as team members to help resolve conflicts between team members related to
tasks, processes, or social aspects has high potential value. However, a challenge may also occur
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in some teams by members who feel pressure to expend effort while working individually to
make sure they appear to be busy, in case the manager is watching. For a variety of reasons, a
worker may feel they need to visibly appear hard at work even during times of internal
deliberation. This could apply to professional writing teams during individual activities like
brainstorming or revision, when involved in highly active inward effort but not be typing quickly
or steadily on their keyboards. Managers could address this challenge by stating that their
attention is focused on outcomes rather than continuous observed activity. Still, issues related to
perception by both parties and fellow coworkers also need to be addressed.
Individuals grouped together into fully distributed virtual teams may also encounter
collaborative benefits based on the locations of the team members. There are various definitions
of virtual teams that focus on technology or context specifics. Han and Beyerlein in "Framing the
Effects of Multinational Cultural Diversity on Virtual Team Processes," observed that "recent
surveys note that more than 60% of all professional employees work in VTs [Virtual Teams]"
(352), and that "as more teams interact virtually, there has been an increase in definitions of VTs.
They generally consist of geographically and/or organizationally dispersed members who work
toward a shared goal by using various kinds of technologies" (354). This definition is helpful
because it does not pertain to specific collaboration tools that virtual team members may use.
For dispersed teams across various locations, a potential benefit is the relative closeness
of the shared workspace for team members rather than having to go to a shared physical location.
Team members could have the opportunity to work in the area they live, perhaps far from one
another. They could optionally work from various physical locations due to travel, convenience,
or preference. In the context of a professional writing team, the virtual work scenario could
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prove helpful to recruit experts in the field to contribute from wherever they live while allowing
them to complete their individual tasks in their own space with potentially greater personal
comfort with fewer noisy distractions or interruptions. Boell, Cecez-Kecmanovic, and Campbell
examined posts by virtual team professionals in an extensive online debate on teleworking and
noted that "activities such as writing and coding, concentrating, working in teams and
exchanging ideas, clerical work, collaborative decision making and seeking and providing
advice, all differ in terms of individuals' personal need for either quiet, interruption-free working
conditions or interactive face-to-face interactions with colleagues" (126). Since individual needs
factor into consideration, it may vary what specific team members perceive as benefits to
working virtually over being co-located.
Virtual teams may experience several specific challenges as a result of the workers being
distributed. Boell, Cecez-Kecmanovic, and Campbell note that "teleworkers can be subject to
different types of disruptions" than co-located team members (117). Interruptions could result via
the technologies that make virtual collaboration possible (e.g., increased frequency of text and
chat messages among team interactions), or they may occur because of unique interruptions and
distractions that occur wherever they are located (e.g., construction noise or proximity of family
members). Boell, Cecez-Kecmanovic, and Campbell also suggest that some potential paradoxical
outcomes related to teleworking, including those related to interruptions as being helpful and
harmful, may be better understood if greater attention is given to individual perspectives, work
types and supported activities, and the implementation and perspective toward support
technologies (125). Just as some needs may be potentially supported in virtually distributed
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teams, the opposite could also be true for other requirements not supported by the specific
context of their virtual team.
Furthermore, when task-related conflicts arise, they may require more work to discuss
and solve than if the workers had been co-located due to their distance from one another and the
limitations of the technologies they are using. A common scenario for professional writing teams
at a distance is when a critical shared reference or file cannot be found, and a needed team
member cannot be reached by physically going to their desk for discussion or assistance. In
another case, a worker cannot contact a colleague that has been called away on short notice
without notifying teammates, the worker with the issue can be confused and frustrated by the
disconnect.
If relational conflict arises between distributed team members for whatever reason, it may
be more difficult for managers to help address the conflict effectively. This increased difficulty
may also be due to lower or delayed awareness of the conflict due to not seeing the rich
interactions of others in the virtual workspace. Perhaps these issues may be addressed with
policies put in place to make sure team members know their availability and any schedule
changes via team technologies (e.g., calendar or chat status) and have managers regularly ask
team members about relational conflicts. Still, both of these approaches rely on individuals to do
additional work to help each other that would more easily occur as a result of working as a colocated team. Windeler, Maruping, Robert, and Riemenschneider note this type of conflict in "EProfiles, Conflict, and Shared Understanding in Distributed Teams," in which the authors write
that "managing conflict can be challenging when teams are distributed; that is, teams that are not
co-located, that never meet face-to-face, and that communicate exclusively through information
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and communication technologies (ICT)" (609). In an attempt to reduce potential task-based and
relational conflicts, they used a survey and e-profile program that highlighted deep-seated
personal commonalities among team members ahead of their first virtual encounter with one
another in an attempt to foster team understanding and connections (614). The study found that
the approach helped reduce task conflicts but not relational conflicts (625). The fact that the eprofile "commonalities" approach did not impact relational conflicts is not necessarily surprising
since team characteristics related to diversity among individuals can significantly impact
potential dynamic factors in conflict and collaboration.
In addition to settings in which teams are traditionally co-located or fully distributed,
there are instances of partially distributed teams (PDTs) that may encourage perspectives and
behaviors that interfere with team collaboration and lead to relational conflict. Plotnick, Hiltz,
and Privman in "Ingroup Dynamics and Perceived Effectiveness of Partially Distributed Teams,"
evaluate in-group dynamics that occur among portions of PDTs. They define PDTs as "virtual
teams that consist of at least two distinct geographically dispersed subgroups who communicate
mainly through information and communication technology" (203). In this setting, some team
members are geographically co-located while others are distributed from one another. In-group
dynamics refer to the potential for portions of teams to develop an "us vs. them" perspective and
lack "shared social identity" across the entire team (203).
While in-group dynamics can develop in a number of ways in fully distributed or colocated teams in teams, PDTs are uniquely susceptible because of significant differences in how
team members can relate with one another. Team members who are grouped together can enjoy
richer face-to-face communication and closer proximity than they have with other team
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members. Conversely, Plotnick, Hiltz, and Privman also note that "if only one subgroup is colocated, and all other members are distributed, the distributed members tend to form a
distinguishable second subgroup" (203). These practices can interfere with collaboration because
it could allow for inconsistent communication practices across the team and permit teams to
prioritize interactions with the co-located portion of the team.
Subgroups formed with in-group dynamics also interfere with the relational aspects of
teams. Unequally developed trust among team members can lead to the "us" and "them"
mentalities of subgroups. As a result, workers' perceptions and preferences toward their
subgroup members, inconsistent communication, and uneven trust across the team can contribute
to more frequent task-based and relational conflicts. Procedures can be put in place to address
these issues and help encourage trust, regulate communication practices, and promote a shared
identity across the team. Still, the potential for the development of in-group dynamics can remain
over time. In traditional co-located team settings, the potential for rich communication via faceto-face interactions gives more opportunities for fostering beneficial traits and resists the
development of in-group dynamics. Their visible proximity to one another may also make it
easier for management or fellow team members to identify problematic subgroups. In virtual
teams, the challenge to foster beneficial traits may be supported partly by consistent and frequent
communication and continually reinforcing a shared identity across the team by managers and
organizational communications.
Another challenge that is different for fully virtually distributed and partially distributed
teams as opposed to traditional co-located teams is related to perceptions of the distance between
distributed team members. Siebdrat, Hoegl, and Ernst explored team perceptions of distance
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from teammates in "Subjective Distance and Team Collaboration in Distributed Teams." They
evaluated this topic in part due to conflicting results found in some past research studies that
used objective distance as a determining factor in team collaboration. Their results state that
"team members' perceptions of distance do not primarily stem from the extent of their objective
distance" and also that "subjective distance—as a team's collective representation of the
dispersion of its members—is more predictive of team collaboration than spatio-temporal
distance or any form of configurational dispersion" (774).
Siebdrat, Hoegl, and Ernst also noted that subjective perception of distance is informed
more by national diversity than by physical distance. This interesting result suggests that the
perception of team members' proximity can influence the effectiveness of collaboration. Their
observation helps add to understanding in-group dynamics that develop in co-located and virtual
teams. If some team members think of others as further away (e.g., in PDTs, in proposal teams
where most members work for the same university, or in teams with members from diverse
national backgrounds), they may become susceptible to subgroup formation. Therefore, it seems
important for team leaders to encourage reduced subjective distance, if possible, through holding
regularly scheduled virtual team meetings, fostering cultural exchange, and promoting the
formation of a group-wide identity shared by all members.
Team members with diverse national backgrounds can be influential in how teams work
together and how conflicts may occur among team members. In terms of opportunities, colocated and virtual teams with greater diversity can potentially have a broader range of
perspectives and ideas, enhancing team processes and work products. For example, in the context
of a professional writing team, having members from different national or cultural backgrounds
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with experience in different geographic areas can enrich the team writing and revising activities
with additional layers of perspective. At the same time, in co-located team settings, differences
in assumptions by workers of nationally and culturally diverse backgrounds could undoubtedly
be a significant factor contributing to conflict. In a co-located team with such diversity, what
may be expected as usual by one team member may be quite different from what another
assumes. This difference can lead to misinterpretations and disconnect between team members in
both task performance and social interactions. However, these misinterpretations and instances
of disconnect could also be identified quickly as a result of the rich and frequent communication
that takes place face-to-face. These conflicts could be addressed through intentional
communication, specifically regarding familiar customs and norms, to encourage mutual
understanding and social bonding.
In virtual distributed team settings, there may be an even more significant challenge in
accessing the benefits of such diversity and managing different assumptions that may lead to task
and relational conflict. Han and Beyerlein discuss factors that can negatively impact processes
and performance in virtual teams comprised of nationally and culturally diverse members. They
note at the outset, "people often interpret information based on their cultural values and biases,
which could lead to misinterpretations" ("Framing the Effects" 354). When individual
assumptions are filtered through individual cultural values and biases, and those assumptions are
not articulated or evaluated in the context of the team and activities, then the potential for
relational and task-based conflict regarding "norms" of team interactions in virtual distributed
teams could be significant. Furthermore, these assumptions may not even be seen as potential
contributors to conflict since individuals behave based on what they think is expected and typical
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for their individual experience. In the scenario of virtual distributed professional writing teams, if
team members are expecting particular things from one another and are limited by not being
physically near each other to allow for frequent face-to-face communication, conflicts may go
unnoticed. They could remain unresolved for long periods of time.
Han and Beyerlein suggest eight factors that can help teams with diverse cultural or
national backgrounds and work in different geographic locations to address important conflictrelated issues and cooperate successfully. In task processes, the factors relate to communication,
scheduling, expectations, and knowledge sharing (368). The factors in task processes are
conducive for identifying issues that might cause a breakdown in work progress. Lack of
accommodations for cultural/national traditions (e.g., holidays) and differences in performance
expectations within teams may cause breakdowns in communication clarity, effectiveness,
scheduling conflicts, and individual performance gaps. In the absence of a plan and process for
knowledge sharing between team members, the unique perspectives and skills that individuals
possess will not be effectively utilized to support and enrich fellow team members and overall
team activities.
In social processes, Han and Beyerlein identified four factors related to biases,
relationships, trust, and intercultural learning (371). The factors in relational processes help
establish a solid base upon which the team can grow. Biases are a result of specific experiences
rather than necessarily being a negative trait of the individual. Understanding those biases allows
individuals to make intentional, informed choices in light of the context and experiences of
others on the team. Relationships and trust are connected but having one does not ensure the
other will develop well. Having a plan, process, and time to foster relationships among team
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members will help teams improve communication effectiveness, develop rapport, and build trust.
Trust and reliance on one another can develop and strengthen over time as members continue to
work together.
As noted earlier in the chapter, there are some parallels in power and social dynamics
between corporate teams and academic teams preparing a collaborative research grant proposal.
Individuals serving as "lead" will set a vision for the team, set task assignments for team
members, manage overall progress, serve as motivator for the team, and finalize the end product.
Team members will have specific roles and tasks that can be completed individually or in
collaboration with other team members, and differences in seniority, responsibilities, level of
leadership in the project, and subgroupings (e.g., department) can impact how team members
approach communication and collaboration with one another. Teams of both types have an end
product that must be approved, the product is part of standard job expectations, and its success is
part of the normal job goals.
Just as there are parallels in some power and social dynamics, there are also important
differences to note. Faculty researchers are self-motivated and highly trained experts in their
specific area of research, and they are already fully trained in producing individual or
collaborative scholarly documents even if they have not previously worked on a collaborative
research grant. Some faculty have also written single-PI grants successfully in the past and are
familiar with a grant proposal as a formal document. There is not necessarily an onboarding
process where faculty members new to collaborative proposal writing will learn the similarities
and differences to other professional writing they have produced, and any training of that nature
would likely come from a faculty mentor or resources provided by research administrators
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supporting their unit (i.e., from outside the team). This may make early stages in collaborative
proposal writing especially challenging, especially since corporate team members can likely
reach out to one another for information onboarding, but academic writing team members would
likely not have available time to assist in the same way.
Additionally, the identities of team members can be seen through lenses of research
expertise area, department, university, tenure status, job title, terminal degree, past success as a
scholar or awarded grant researcher, and more. Navigating these differences can be challenging
in initial team coordination. Experts in each area are familiar with their department's research
culture, norms, and terminology, which are likely not identical to any team members from other
departments. Similarly, Baker describes a fairly new interdisciplinary research area called the
Science of Team Science (SciTS) that is interested in exploring how academic teams integrate
interdisciplinary knowledge, characterize expectations, and measure outcomes ("The Science of
Team Science" 640).
Hakonsson, Obel, Eskildsen, and Burton address relational aspects in teams in "On
Cooperative Behavior in Distributed Teams: The Influence of Organizational Design, Media
Richness, Social Interaction, and Interaction Adaptation." In that article, the authors reference
the term "synchrony" to describes the "measure of social connection, or shared emotions" and
notes that "having once met in person reduces subsequent problems related to communication via
media" (8). The definition is helpful because 'social' and 'relational' are good terms to describe
kinds of interactions, but "synchrony" draws attention to the impact of those interactions over
time. Their observation is also helpful because it provides a potentially important step that virtual
teams should add to their team formation activities. If rich communication via face-to-face
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interaction can reducing communication issues downstream, it would be helpful to replicate that
if possible (e.g., on-site onboarding, regular meetings, or short travel for selected team members
working in very different locations).
It might also be worth considering using virtual as a means to replicate the experience of
rich face-to-face communication and interaction. Hakonsson, Obel, Eskildsen, and Burton
address this possibility, writing that "even if new media such as Skype and TelePresence have
altered traditional understandings of technologically mediated communications [...], such media
still do not provide the same visual, sensory, and olfactory cues that face-to-face interaction
does, and therefore may not enable employees to synchronize in the same way" (5). Certainly, it
would be a mistake to assume that virtual tools directly replicate the experience of face-to-face
interactions. However, the fact that a very rich communication experience was shown to reduce
conflict suggests that a technologically mediated rich communication experience, or perhaps a
series of experiences, could also reduce conflict. It could also be worth attempting a series of
virtual rich media exchanges to test if similar connections and conflict reduction effects could be
achieved over time.
Hakonsson, Obel, Eskildsen, and Burton also reflect on collaborative technologies, noting
that "people strive to develop positive and meaningful relationships. Even if computer-mediated
technologies do not transmit social cues, which are important to the development of positive and
meaningful relationships, at the same speed as face-to-face interactions, over time, users can
adapt to their limitations and effectively develop interpersonal relations" (4). As communication
technologies continue to advance in capabilities, grow in use by virtual teams, and become
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increasingly commonplace (e.g., smartphones and tablets), we should regularly reevaluate how
to best foster relationship building and synchrony in virtual teams.
On the topic of team distribution, there are a number of beneficial collaborative aspects
available to teams working in co-located settings, including the opportunity for very rich face-toface communication. But there is also potential for conflicts due to factors like workplace
disruptions. Virtual teams have collaborative benefits such as greater eligibility and
customizability for team members. Conversely, virtual teams can also experience more conflicts
due to limited communication richness or faulty assumptions and expectations between
teammates. In partially distributed teams, the distribution can also foster problematic in-group
social tendencies that lead to task-based and relational conflicts. Additionally, collaborative
opportunities and conflicts related to team dynamics in traditional and virtual teams are
connected to team members' potential diversity and arrangement, individual perceptions and
team synchrony, and richness of available communication media. Task-related and relational
conflicts emerge and are addressed differently in the various settings based on access to team
members (by fellow team members and managers), how issues are be addressed (e.g., via
technology or face-to-face), and the social aspects influenced by team distribution and diversity.

Collaborative Writing and Support Technologies
Collaborative writing technologies were developed for collaborative writing support
based on availability, popular preferences, technological advancements, and lessons learned
through experience and periodic analysis. This section will first discuss the early tools that
supported aspects of collaborative writing requiring traditional face-to-face cooperation,
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followed by the development of new tools in controlled experimental settings, and end with
some widely familiar tools available for free online. The movement from a traditional and
somewhat restricted experience toward a more customizable and flexible one made possible
through the tools and types of features useful for different kinds of collaborative writing. This
experience aligns with Darcy DiNucci's description of "Web 2.0" in "Fragmented Future."
DiNucci writes that "the Web will be understood not as screenfuls of text and graphics but as a
transport mechanism, the ether through which interactivity happens" (32).
While DiNucci described Web 2.0 as it was emerging, Applen and McDaniel described a
well-established Web 2.0 nearly twenty years later, as "a name given to sites that are highly
interactive, depend largely on social and community interaction and contributions, and utilize
cutting-edge technologies" ("The Rhetorical Nature of XML" 149). Web 2.0 design and
collaboration tools are best defined by the interactivity offered to users. These descriptions
provide a helpful way to consider previous forms of collaboration and what online collaboration
tools, in general, are intended to facilitate. Therefore, this section will also include general
evaluations of several tools, both prior to and following the availability of Web 2.0 in terms of
their advantages and disadvantages.
Posner and Baecker in "How People Write Together (Groupware)," discuss the findings
of a study in which they interviewed professionals from different disciplines who had been
involved in collaborative writing. One of the results of these interviews was the development of a
taxonomy for writing roles, activities, document control methods, and group strategies (127).
The taxonomy was referred to and expanded in other texts more than a decade later, including
one by Lowry, Curtis, and Lowry ("Building," 2004) that helped clarify confusion regarding
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what people are doing when they work together in collaborative writing. In addition to this
taxonomy, Posner and Baecker's interviews helped provide recommendations for technologies to
include in order to support collaborative writing. In all, there were a total of thirteen
recommendations shared (summarized below):
1. preserve collaborator identities; 2. support communication among
collaborators; 3. make collaborator roles explicit; 4. support the six primary
writing activities: brainstorming, researching, planning, writing, editing,
reviewing; 5. support transitions between activities; 6. provide access to relevant
information; 7. make plans explicit; 8. provide version control mechanismschange indicators; 9. support concurrent and sequential document access;
10. support several document access methods; 11. support separate document
segments; 12. support one and several writers; 13. support synchronous and
asynchronous writing. (135)
These recommendations are notable not just because they were provided regardless of whether
technologies could directly support them at that time, but that they could have been given by
collaborative writers using Web 2.0 tools today. The first three recommendations help teammates
work together effectively, and the following four recommendations support the writing process
directly. The other six recommendations also support writing, but they also illustrate the need for
new robust and flexible tools. There are also similarities in persistent needs that help us see
continuity throughout the historical context and development trajectory.
Around the same time that Posner and Baecker were collecting interviews for their tool
recommendations, other researchers were conducting studies involving collaborative meeting
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spaces. Technology was at the stage where individual word processing tools were added to
physical collaborative settings like conference rooms to support collaborative writing. Horton,
Rogers, Austin, and McCormick in "Exploring the Impact of Face-to-Face Collaborative
Technology on Group Writing," shared findings from a study in which they assessed a
collaborative resource called Capture Lab. They evaluated groups using computers in the same
room but incorporating a shared public screen with the master document and the ability to toggle
that screen to present any individual's screen for others to see (27). They found that "the
technology alters the writing process, resulting in less initial group planning, more individual
work, and more revising than when conventional tools are used. This affects negotiation and
consensus-reaching processes. The technology also reduces speech and group focus" (28). Even
though the group was physically together with a master screen that everyone could see,
individuals would draft on their own separate space. This early study is notable because the 'one
screen' drafting approach is something that some later tools attempted to replicate in
collaborative virtual environments. In more recent online collaborative tools, each individual's
screen could be focused on the same dynamically editable segment of text or moved elsewhere in
the overall document/folder, enabling collective shared work and separated work within the
shared space.
Another collaborative tool of this period was the Groupwriter software, described by
Easton, Eickelmann, and Flatley in "Effects of an Electronic Meeting System Group Writing
Tool on the Quality of Written Documents." This software is an example of a tool specifically
created to support group writing. Previously, group support tools (e.g., meeting spaces) had been
applied in the context of group writing, but new software with beneficial features such as those
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recommended by Posner and Baecker began to be developed with that specific activity in mind.
In approaching this, Easton, Eickelmann, and Flatley clarified that their tool had features to
support "group writing," which they defined as "multi-authored document writing" for multiple
individuals to manipulate the text, rather than "collaborative writing" where a single author does
the actual writing on behalf of the input of the group members (28). Others did not consistently
apply this terminology, and the need for consistent terminology is addressed in later scholarship
by Lowry, Curtis, and Lowry ("Building," 2004). However, the feature explicitly making it
possible for multiple team members to draft within the same document was carried forward in
later collaborative writing technologies. Depending on individual roles, contributors could
directly or indirectly markup collaborative texts. Easton, Eickelmann, and Flatley also noted
better planning scores and longer document length from the group using the software compared
to the control group (38).
Planning and productivity support are two of the goals of newer collaborative writing
tools, and features supporting those aspects have been added to different resources. However,
there has also been ongoing discussion regarding how rigid those feature parameters should be
without negatively influencing the writers, processes, or final writing product. The present
availability of newer online unstructured tools provides minimal integrated features related to
planning and productivity, alongside other available rigidly structured tools. This is an indication
that these more recent goals are complicated for software developers to accommodate if the
overall goal is to support the broadest possible base of users while allowing for flexibility in how
teams are organized, managed, and prefer to work collaboratively.
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A long-held belief by many is that designating and designing meeting spaces for
collaboration will help greatly support collaboration. While Web 2.0 tools were beginning to
become available, and people could begin considering online tools for composition,
communication, and collaboration, the need for an effective physical meeting space was also
seen as necessary. Geoffrey Cross in "Collective Form: An Exploration of Large-Group
Writing," discusses the specific benefits of a physical meeting space and noted aspects that
helped promote collaborative success in aspects like motivation and productivity. He notes that
"technological space may be dehumanizing" for virtual teams (95), and that meeting in an
anonymous conference room may be similarly impersonal to team members located in the same
place (96). On a very large collaborative writing project that had been slow to progress, he
established a 'War Room' as a designated space and posted the development map and completion
progress for the various teams using the space and contributing to the project. The space was a
conference room, but the visibility of the progress of the various teams helped promote positive
collaborative aspects like coordination (mapping/tracking the plan), coercion (motivating
members not to be seen as failing by the other teams), competition (motivating and strengthening
team identification by each team's members), and affiliation (seeing that all the teams are
working toward the larger goal) for all teams involved (97). The aspects supporting
personalization, visibility of information, process mapping, progress tracking, and promoting
productivity and team/company identity continue to be goals of newer collaborative writing
tools.
With the growing potential for distributed teams to work together via online tools, the
specific contexts of teams become more diverse in terms of size, proximity, time spent working
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together, and member backgrounds. There are definite limitations to fully distributed teams in
any currently available technology. Today, some teams prefer to avoid those limitations by using
face-to-face spaces to support collaborative writing, particularly to facilitate communication
among team members. However, the need for and features included in the 'War Room' remain
helpful guides to developing and evaluating physical or virtual spaces. Notably, the study
demonstrates the continuing trajectory of technology to embed more writing tools in writing
teams (e.g., greater use of word processing and e-mail). In comparison, new technology, like
virtual spaces for collaborative writing, was still in the early stages of development or adoption.
With more recent online collaborative tools, there is limited potential for personalization (i.e.,
limited to titles of folders and documents, how files are organized, and what files are included),
but more metadata on users' activity within the tool. Whether that metadata is organized in a
usable way or tied to project management features depends on team preferences and the specific
tool being used.
Collaborative writing technologies had been launched and evaluated over the past several
decades, with mixed results but increasing options available to team members. The availability
of different technologies was growing as researchers reflected on, recommended, and developed
new tools and features to better support collaborative writing processes. A helpful way to
differentiate features in tools was presented by Nunamaker Jr., Briggs, Mittleman, Vogel, and
Balthazard in "Lessons from a Dozen Years of Group Support Systems Research: A Discussion
of Lab and Field Findings." The use of Team Theory sets up their discussion, which asserts that
individuals on teams "divide their limited attention among three cognitive processes:
communication, deliberation, and information access" (165). Different features in Group Support
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Systems (GSS) can influence individuals' ability to communicate with others, deliberate on
content, or access information. The authors go on to state that "groupware may improve
productivity to the degree that it reduces the attention costs of these three processes" (167).
Applying this approach to the context of collaborative writing, they assert that these tools can
improve productivity and increase co-author buy-in to participate (182), but that "GSS
technology alone is insufficient to improve the collaborative writing process" (183).
It is helpful to determine why past resources were not working effectively. If we consider
the Capture Lab example, the most limiting factor was likely information access since each team
member could only see another's screen if it was shared to the public space. In the 'War Room'
example, the most limiting factor in the virtual environments available at that time was the
ability to communicate with others, resulting in an impersonal effect. In the Groupwriter
example, the most limiting factor was perhaps the ability to deliberate since it directed
participants through a productivity framework where additional time for consideration may have
been wanted.
Other tools that were attempted through this period began to incorporate some online
features that are more commonplace today. Galegher and Krout discuss a system called ICoSY
in "Computer-Mediated Communication for Intellectual Teamwork: An Experiment in Group
Writing," which included an internal message system, a group bulletin board, and a space for
uploading, downloading, and viewing documents (117). The most limiting factor in this resource
was the ability to communicate with others (the system only provided text options), and the
authors noted that "long-term collaborative work is likely to involve a recurring need for face-toface interaction" periodically (136). The need for face-to-face communication is largely due to
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the limited richness in available technological mediums for communication, but the development
of features like instant message chatting began to be more familiar to users in general settings.
Lowry and Nunamaker in "Using Internet-Based, Distributed Collaborative Writing Tools to
Improve Coordination and Group Awareness in Writing Teams," describe a tool called
Collaboratus, which allows team members to chat with one another using the tool. The context
for the comparison was not specifically a fully face-to-face meeting space being replaced by a
virtual one, but rather the addition of a virtual space in the absence of any physical one – some
teams had begun using MS Word and e-mail for their correspondence and group writing
activities (adopting a relay-style approach of passing documents and feedback between one
another). This example illustrates that some teams started using shared physical spaces less
frequently and worked more independently from one another during much of the Collaborative
Writing (CW) process.
Regarding the Collaboratus software, in addition to the ability to chat with teammates, it
was fully online and incorporated outlining, simultaneous work, version control, different user
roles, and section limits (282). Lowry and Nunamaker conclude that "internet-based CW teams
can benefit from specialized collaborative technologies that provide enhanced coordination,
group awareness, and CW activity support" (293). Development of tools like Collaboratus show
growing attention on whether collaborative aspects could be available online and if features
could help support synchronous interactions.
As more tools and features became available, researchers like Noël and Robert focused
on preferences, such as in "Empirical Study on Collaborative Writing: What Do Co-Authors Do,
Use, and Like?" where they interviewed experienced collaborative writers to identify preferred
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tools and features. Whereas the Posner and Baecker interviews from a decade prior were about
features to recommend (since options were fairly limited), the interviews by Noël and Robert
examined what was actually being used by collaborative writers (since more options were
available). The results were interesting because respondents noted that features like change
tracking, version control, and synchronous work were significant (63). However, most still used
word processors for writing and e-mail communication (81) rather than a particular group
writing tool. Noël and Robert posit that familiarity with tools is a major factor in adoption of a
new technology because tools for drafting and communication are already embedded in MS
Word and e-mail that "if a designer chooses to build a separate collaborative writing system, it
would have to integrate seamlessly" with those tools (84). Indeed, the use of those particular
tools are continued today by many collaborative writers.
While preference may be important, there are also issues with the established tools noted
by some authors, such as Bernick and Palazzolo in their study on collaborative writing tools.
Issues they raise include: (1) the need for authors to create and follow naming conventions for
file iterations; (2) the need for all members to always make sure track changes remain active
across different versions; (3) the inefficiency of sending document updates back and forth by email; and (4) the increased potential for errors as team sizes increase requires everyone to follow
specific rules ("Validating Wikis (and Other Collaborative Writing Tools)" 3). While there are
ways to compare documents using MS Word, that feature has a slight learning curve. There is
potential for user error in creating the comparison step, not to mention the delays in regularly
running and reviewing the comparisons between document versions.
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Further advancements of online collaboration tools continue with the development of
wikis and related tools to support texts that may primarily exist online and be editable by
multiple authors. Bernick and Palazzolo provide an overview of three types of collaborative
tools, what type of writing they support to avoid the "technology myth" or misalignment of
expectations, and what the tools can truly deliver (1). Regarding early versions of wikis, Bernick
and Palazzolo note that when wikis are used to build traditional documentation, the process may
be "a less than ideal way to work" due in part to the requirement that all contributors needed to
learn wiki markup to utilize the tool (5). Whether the collaborative text being produced is a wiki
or a multi-authored proposal document, it is preferable to minimize the learning curve on
specific collaborative technologies, since that can cause frustration among team members and
potential delays and mistakes due to limited experience with the tool.
In terms of the trajectory of technology, wikis and many other tools attempt to improve
usability in their design to reduce the time required to learn how to use the tool. In fact, several
years after Bernick and Palazzolo noted the non-ideal requirements in wikis, Davidson described
wikis in "Wiki Use that Increases Communication and Collaboration Motivation," with the
following description: "a wiki is a website that is easily edited. Pages can be created, linked to,
and edited by any number of users "and the basic framework has been utilized at online locations
like Facebook, Wikipedia, and Blackboard (95). Wikis have become versatile in supporting
collaborative writing among many different authors. Some specific features like chat (in
Facebook) and embedded e-mail (in Blackboard) in some of these tools have helped support
increased interactivity and usefulness. Additionally, the popularity of some wikis like those listed
here has helped that type of resource to become more familiar and reduced the potential anxiety
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in users toward utilizing wikis in the future. Online tools like Google Drive and Dropbox also
incorporate many of these elements to support multi-author teams' communication, drafting, and
revision. They regularly release updated versions that improve features to help facilitate those
aspects.
Bernick and Palazzolo note that Google Docs (a document-specific component of Google
Drive) is a useful tool to support several document formats, including web, blogs, forms, and
print (as an output) ("Validating Wikis" 2). This versatility, along with the free base level of
access, makes it an appealing candidate for collaborative writing teams to use or consider using
for various documentation goals. Additionally, the ease with which groups can form, organize,
share files, and work within the documents makes it an appealing candidate for distributed teams
("Google Docs – Online Word Processing & Document Editing for Business"). In fact, among
the thirteen recommendations shared by Posner and Baecker, all are supported in Google Docs to
some degree except an explicit planning feature (#7). Still, there are some optional add-in
features to support that aspect as well ("Project Management for Google Apps").
As collaborative technology continues to increase usability toward ease of use with a
minimal learning curve, many features are becoming automatically available and enabled. For
example, change tracking is always active in files and folders, and the option to share
files/folders appears right where the file name is listed, as does a notice of the name of the last
editor and the date of that event. When selecting the option to share access, it asks the user to
select the participant's role as a reader, editor, or co-author. Additionally, when a user is viewing
or working in a shared file, other online users will see a cursor showing where that person is
within the document. A chat box is available at the bottom of the screen for quick
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communication exchanges to allow chatting among anyone who is also currently viewing that
file. Changes are automatically visible to everyone else, and notifications can be enabled to send
updates to others in the team when changes occur. The tool itself also allows for files of almost
any type to be made available to others in the group, and Google Docs files can be downloaded
in formats that include MS Word, PDF, and as a web page.
In some ways, the features of Google Docs approximate many of the aspects included by
Cross in the 'War Room' – particularly visibility to everyone given viewing access. Regarding
the limiting factors mentioned in Team Theory, the ability to communicate with others is the
most limiting factor despite advancements in the amount of information that can now be
communicated via chat, in-text updates, e-mail notifications, and real-time visualization of user's
actions in the file. With the growing popularity of audio/video chat functionality through online
software like Zoom and Skype, Google also developed an audio/video chat add-in within the
Google collaboration tools to improve the richness of communication between collaborators
currently online.
With all the positive features and functionality of Google Docs noted above, it is
important to also discuss potential drawbacks in using the tool for collaborative writing. For one
thing, the tool is intended for online use. While the tool does allow for some offline functionality
and file syncing options, the default access type is online, visible, tracked, and available to other
online collaborators. Some who may be composing in locations without internet connectivity
would most likely draft within a word processor installed on their computer, using a version of
MS Word. Drafting in this way would result in gaps in information updates and the added issue
of tracking changes in the group document. Additionally, an equivalent to the MS Word option
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of comparing/merging similar documents is not currently built into the base configuration of
Google Docs, contributing to the multiplication of duplicate files and increased potential for
missed changes in alternate versions.
A frankly surprising issue with Google Docs is the differences in page spacing
measurements compared to MS Word. For example, when a file is drafted in Google Docs or MS
Word and then transferred into the other system, the spacing between lines on each full page will
not be identical across the programs. I experienced this issue with other faculty members at the
University of Central Florida (UCF). When using the tool to help with coordination and drafting
collaborative grant proposals, I found that additional formatting review and editing was required
for the final documents. Similarly, graphics copied and pasted into a Google Docs file will
appear correctly when online but may reformat or become blank spaces when converted to MS
Word. These inconsistencies in functionality between Google Docs and MS Word are oversights
that to be remedied in the future as more users draw attention to them to the developers at
Google. However, as previously noted by Noël and Robert, these tools "have to integrate
seamlessly with word processors" (84), or else users will likely avoid using them once they
perceive breaks when transitioning between the collaborative tool and MS Word.
Following the trend of collaborative technologies, many tools offer interactive features
and are borrowing elements from one another. This approach may lead to more options for teams
to choose from for their collaborations. This may also lead to an increased sense of familiarity
when encountering similarly designed tools and an increased risk of the technological
expectation mismatch described by Bernick and Palazzolo when differences are encountered.
The Google Docs interface generally resembles MS Word to help minimize the learning curve
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for users while simultaneously offering online features that enhanced the Google tool's usability
beyond the standalone word processor. On the other hand, the general similarity between the
interfaces' design can lead to frustration when expected items from one tool are not found (or
found in the same location under the same name) in the other.
Dropbox offers similar unstructured shared file storage to users as Google Drive, and it
has been available an equivalent length of time, but Dropbox has more directly incorporated MS
Word into its design and functionality. Recently, MS Word has improved its features through
Office 365, which enables optional online functionality to MS Word's desktop applications.
Dropbox utilizes the integration of Office 365 (if users already have it) to support some elements
that Google Drive handles natively with limited MS Word integration. Office 365 can share files
with others and control access based on user roles ("Office 365 Exclusive Features"). Users can
choose to open a shared document file in the MS Word desktop program to work offline, and the
changes will automatically update the online version when the file is closed. Or users can open
Word documents and make edits directly within a browser interface, which will be immediately
visible to other users viewing the file online. Office 365 functionality includes a chat function
and the ability to receive notifications when changes to shared files occur, but the functionality is
not free like the basic version of Google Docs or Dropbox. However, it may become widely
available in businesses as well as institutions (as it has at UCF) due to it being an enhancement
of the familiar MS Office Suite, and this familiarity may lead to increasingly wide adoption in
the future.
The changes in collaborative writing technologies have been on a general trajectory that
was anticipated well before the advent of Web 2.0. The earliest electronic collaborative writing
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tools were word processors in a face-to-face context or the use of asynchronous exchanges of
information. Over the past two decades, the changes in these technologies were often
refinements addressing encountered limitations that hindered writers' ability to communicate,
deliberate, and access information across the group. Additionally, the trajectory refers to the
earlier decades where in-person aspects were taken as the natural way to collaborate. Differences
between what was possible with collaborative tools and settings were formerly technologically
linked, but as some limitations were remedied by ubiquitous online access and Web 2.0
interactivity, they are now becoming different approaches to support the specific needs and
contexts of collaborative writing teams. It is critical to consider what functionality is needed for a
team to collaborate successfully to avoid technological mismatch. That is driven by constraints
like team proximity, organizational infrastructure, time available, considerations like tool
familiarity, and the type of writing to be completed. Collaborative writing technology, over time,
will continue to advance features to enable a wider diversity of collaboration, informed by the
kinds of support necessary for writing and collaborative processes and addressing identified
issues and limitations from past collaborative writing tools. These tools will not be without new
or inherited difficulties, but no approach or technology used to support collaborative writing has
been different in that regard.
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CHAPTER THREE: METHODOLOGY
A variety of potential arrangements for collaborative writing workspaces are now
possible due to various tools that show potential for remediating the "authentic" experience of
how teams work together. This dissertation research study is drawn from Bolter's definition of
"remediation" (Writing Space, 41), and perceptions of contemporary communication trends
discussed by Ong (Orality and Literacy, 77), Barthes (Image, Music, Text, 145), Benjamin (The
Work of Art in the Age of Mechanical Reproduction, 5), Castells (Rise of the Network Society,
21), and Birkerts (Into the Electronic Millennium, 27). Additionally, the research focuses on the
intersection of technology and work, as do Forman, King, and Lyytinen in "Information,
Technology, and the Changing Nature of Work" (789), Johns and Gratton in "The Third Wave of
Virtual Work," (68). Newer technologies supporting virtual teamwork on collaborative writing
replicates and shapes potential activities and interactions among writing teams. The dissertation
study includes steps that consider how the research team members perceive technologies in terms
of supporting their interests, writing, and goals.
When investigating how teams work, write, and interact through online collaborative
tools, it was assumed that individuals would each bring their experience, current attitudes, and
expectations for how the team and tool will function. Access, specific needs, and observed
limitations were considered in the context of one of two online collaboration tools noted in this
research study. The study investigated how team members perceived the technologies in terms of
reflecting and supporting their interests and goals. An evaluation of what technologies writing
teams used and specifically what those technologies help create through their continued use, is
incorporated in this study. Since the research involved human perspectives on technology, work,
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and collaboration, the study applied a mixed-methods approach involving qualitative and
quantitative instruments: an online 5-Point Likert Scale survey and an optional follow-up semistructured interview.
This dissertation research is relevant to the Texts & Technology Ph.D. program offered
by UCF College of Arts & Humanities and supported by my Dissertation Committee Chair and
Members. The protocol described in this chapter, including the approach, recruitment method,
instruments, and data collection, management, storage, and protection, was submitted to UCF
IRB (ID: STUDY 00001364) and received approved exemption prior to beginning recruitment or
data collection. This research design involves no more than minimal risk.

Research Questions
1. How does the context of shared virtual spaces impact perspectives on collaboration?
2. How does the context of shared virtual spaces impact perspectives on productivity?
3. How does the context of shared virtual spaces impact perspectives on the quality of
writing?

Approach
The Task-Technology Fit (TTF) model presented in "Task-technology Fit and Individual
Performance" (Goodhue and Thompson, 1995) was the approach used in this research. The TTF
model is a critical element for performance evaluation and predicting use (213). In the article
"Understanding User Evaluations of Information Systems," Goodhue describes TTF as being
based on the proposition that "a) an individual's performance is affected by how well technology
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options 'fit' his or her task requirements, b) fit operates through its impact on task processes, and
c) individuals can evaluate fit and choose technologies on that basis" (1830). As can be seen
below, this approach articulates specific perceptions toward a technology and its role, use, and
benefit supporting specific work.
The TTF model characterizes aspects that connect to the technology, the work/tasks, how
the tool is utilized, perceptions on how well the technology fits the work being done and impacts
the performance resulting from using that technology. Figure 1 illustrates the connected elements
of the TTF model. Each element is considered on an individual level for team members.
Task Characteristics refers to the actions that produce specific outputs; Technology
Characteristics refers to systems and services that help with the completion of tasks;
Performance Impacts refers to the efficiency, effectiveness, or quality of completed tasks;
Utilization refers to use of the tool for completing tasks; and Task-Technology Fit refers to "the
correspondence between task requirements, individual abilities, and the functionality of the
technology" (Goodhue and Thompson, 216-218).
The TTF model fits well with the goals of this research, as the technology used has a role
in how work occurs and what/how tasks are executed. Further, individuals' perception of task fit,
ability to utilize the tool, and its relevant functionality are the focus of this study. This approach
also allows for flexibility in terms of team makeup, responsibilities, tasks, the specific tools used,
and how the team utilizes the tool for collaborative workgroup writing. This flexibility allows the
approach to be adapted to various contexts and tools. Importantly, the approach focuses on
individuals' perceptions of the technology's usefulness and impact on the work, allowing teams
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to evaluate the same tools over time as features are updated, and familiarity grows to see if
perceived fit and usefulness change for team members.
Goodhue subsequently validated the TTF model in "Development and Measurement
Validity of a Task-Technology Fit Instrument for User Evaluations of Information Systems"
(105). It has been applied in many related studies by researchers since its introduction. A few
examples of subsequent studies that have adapted the TTF model and are broadly related to this
study include: "Task and technology fit: a comparison of two technologies for synchronous and
asynchronous group communication" by Shirani, Tafti, and Affisco; "Managing Team
Interpersonal Processes Through Technology: A Task-Technology Fit Perspective" by Maruping
and Agarwal; and "The Effect of Multimedia on Perceived Equivocality and Perceived
Usefulness of Information Systems" by Lim and Benbasat. Goodhue and Thompson's TTF model
assessed eight factors (see Figure 1 below):
(1) Quality (current, necessary, detailed); (2) Compatibility (consistency,
continuity); (3) Locatability (finding, understanding); (4) Systems Reliability
(availability, errors); (5) Ease of Use/Training (doing, learning); (6) Authorization
(access, ability); (7) Production Timeliness (reporting, completing on time); and
(8) Relationship with Users (communication, coordination). (234-235)
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Task Characteristics
Non-Routineness
Interdependence
Job Title

Technology Characteristics

Performance Impacts
Task-Technology Fit
User Evaluations
of 8 Factors

Particular Systems Used
Department

Perceived Impacts

Utilization
Perceived Dependence

Figure 1. Task-Technology Fit Model. Adapted from "Task-technology fit and individual performance" by
D. Goodhue & R. Thompson, 1995, MIS Quarterly, 19(2), 213-236. Copyright 1995 by MIS Quarterly. Adapted
with permission.

This dissertation research study adapts the TTF model's original eight factors with the
following modifications: (1) Quality will be combined with Compatibility and renamed as
Quality/Features for clarity because the utility of features is part of how a tool's quality is
assessed. (2) Locatability will be combined with Systems Reliability and renamed Information
Availability/Reliability because it is extremely rare for Google Drive and Dropbox to experience
downtime. Still, challenges arise to reliability and locatability as they relate to whether locatable
information is accurate and current. (3) No changes were made to the factor Ease of
Use/Training. (4) Production Timeliness was renamed to Production/Timeliness to clarify that
multiple factors impact productivity and timeliness is one aspect highlighted. (5) Authorization
was combined with Relationship with Users because the collaborative writing teams are
voluntarily formed and collectively determine document/task permissions as part of their
collaborative process, e.g., document changes made by one team member to a paragraph drafted
by another, under the oversight/leadership of the Principal Investigator and unit research
administrator. The outside party managing the system (e.g., Google LLC or Dropbox Inc.) did
not provide authorizations outside of performing user requests automatically. However,
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responses connect to past literature on the role of a group manager and whether formalizing
someone outside the writers helped promote group participation, productivity, and success.
Figure 2 shows the TTF model with modifications made for this dissertation study.
Task Characteristics

Performance Impacts

Non-Routineness
Interdependence

Perceived Impacts

Task-Technology Fit
User Evaluations
of Factors 2 - 6

Technology Characteristics

Utilization

Particular Systems Used
Factor 1 (Q1)

Perceived Dependence
Factor 1 (Q2-3)

Figure 2. Modified Task-Technology Fit Model with changes made specific to this dissertation study. Adapted from
"Task-technology fit and individual performance" by D. Goodhue & R. Thompson, 1995, MIS Quarterly, 19(2),
213-236. Copyright 1995 by MIS Quarterly. Adapted with permission.

Regarding Task Characteristics, details are specific to the individual's role on the team.
Non-routineness notes how familiar and frequent the tasks are to the individual (Goodhue and
Thompson, 221). Interdependence between team members notes how much the team interacts
and works together on the tasks (Goodhue and Thompson, 221). Tasks in the context of this
dissertation study can include drafting, editing, and revising text, organizing content in the online
space, and more. Interdependence in the context of this dissertation study can be observed
through activities such as brainstorming, sharing feedback (through meetings, edits, or
comments) on others' written text, participating in team meetings, and tracking progress of
activities (if PI or designated project manager).
Regarding Technology Characteristics, the particular systems include Google Drive and
Dropbox, along with any other tools mentioned (in individual interviews) that were utilized
during the development of past team proposals where either Google Drive or Dropbox was also
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used. Characteristics include tool configurations and features, such as adding documents, files,
and folders, editing document text and file folder names, adding document comments, text
chatting within the tool (Google Drive), viewing a track change log (Google Drive), integration
with Office 365 (Dropbox), viewing and making real-time text changes if online, seeing who else
is currently viewing the shared document, and features specific to other tools used (not Google
Drive or Dropbox), such as video conferencing. Initial information for this aspect comes from
Factor 1 responses (Respondent Characteristics), specifically Question 1, where participants
specify whether their survey responses relate to past use of Google Drive or Dropbox.
As can be observed in Figure 2, Job Title was removed from the Task Characteristics,
and Department was removed from Technology Characteristics. Those details note personally
identifiable information (Goodhue and Thompson, 223), but they were not collected in the
anonymous survey instrument used in this dissertation study. All respondents in this study are
faculty researchers working at either UCF or FSU and have individually determined they are
eligible to participate based on past use of one of the unstructured online collaboration tools on a
team research grant proposal in the past.
Regarding Task-Technology Fit, this aspect includes individual evaluations of Factors 26, modified as noted above. Factor 2 is Quality/Features (survey questions 4-7), Factor 3 is
Information Availability/Reliability (survey questions 8-12); Factor 4 is Ease of Use/Training
(survey questions 13-16); Factor 5 is Production Timeliness (survey questions 17-20); and Factor
6 is Authorization/Relationship with Users (survey questions 21-24).
Regarding Utilization, this aspect notes "the extent to which the information systems
have been integrated into each individual's work routine" (Goodhue and Thompson 223).
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Individual's views on adopting a tool, continuing to use it over time for this purpose, using the
tool in support of multiple proposals, and whether use of the tool has become as an established
part of the normal work process are of relevance in this dissertation study. Initial information for
this aspect comes from Factor 1 responses (Respondent Characteristics), specifically Q2 and Q3,
where participants specify how long they have been using the Q1-selected collaboration tool and
how many collaborative grant proposals have been written using this tool.
Regarding Performance Impacts, this aspect refers to "the perceived impact of computer
systems and services on their effectiveness, productivity, and performance in their job"
(Goodhue and Thompson 223). This aspect closely relates to the research questions posed in this
dissertation study. The Performance Impacts are addressed directly by specific survey and
interview questions, and indirectly informed by the other aspects of the TTF model.

Online Survey
The 113 participant survey was designed to test the relationship between individual and
task characteristics and task-technology fit within the given context of collaborative proposal
development. Specifically, it collected participants' evaluations of an online unstructured
collaboration tool (Google Drive or Dropbox) used to support a team grant writing experience.
Goodhue and Thompson's TTF model questionnaire uses a 5-Point Likert Scale, ranging
from strongly disagree to strongly agree (234).Under the supervision of the Dissertation Chair,
questions from Goodhue and Thompson's TTF model questionnaire were adapted for use in this
study, with minor modifications to have participants (1) indicate which tool's use is described in
the survey responses, (2) note overall previous time spent with the tool, (3) evaluate specific
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aspects of the tool's use in the context of team grant writing. Additionally, repetitive questions
from Goodhue and Thompson's questionnaire were removed or consolidated to keep the overall
number of questions relatively low and reduce the likelihood of participants leaving the survey
incomplete due to it being overly long. The modified set of questions was reviewed by the
Dissertation Committee Members and Chair. The original phrasing of Goodhue and Thompson's
questions was retained as much as possible, and questions were reviewed to make sure they were
clear, appropriate, and unbiased.
The survey was comprised of 25 questions grouped into six factors, including participant
characteristics and the five modified TTF factors noted above: (1) Respondent Characteristics,
(2) Quality/Features, (3) Information Availability/Reliability, (4) Ease of Use/Training, (5)
Production Timeliness, and (6) Authorization/Relationship with Users. Factor 1 questions
included selectable options to provide informational context on the participant. Factor 2-6
questions used a 5-Point Likert Scale following the original design of the survey questions used
by Goodhue and Thompson in the TTF study. The survey's final question asks if the participant
would be willing to participate in a short follow-up interview. The survey questions appear in
Appendix B.

Follow-up Semi-Structured Interview
The Handbook of Practical Program Evaluation, Fourth Edition includes detailed and
practical information regarding semi-structured interviews (SSI). Following guidance from
Adams in the chapter Conducting Semi-Structured Interviews, the questions in this dissertation
study included a blend of closed- and open-ended questions, the sequence of questions was
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intended to progress naturally based on the conversation, and the intended length of the SSI was
no more than one hour to minimize fatigue (493). Leaving questions open-ended where possible
yielded useful information and uncovered trends as people described their experience and
clarified response outliers. Adams notes that SSI is useful as a supplement in mixed-methods
research where important questions "cannot be effectively addressed without more open-ended
questions and extended probing" (494).
Following the recommendations from Adams regarding SSI, meetings were scheduled in
advance with the maximum time of one hour booked (496), question order was initially
prioritized (497) but was reordered during interviews based on the specific conversation (498).
Additionally, a brief time was spent at the outset to make a good impression and seek permission
to record the interview (500). I followed recommendations to take a "casual, conversational
approach that is pleasant, neutral, and professional, neither overly cold nor overly familiar"
(502). Occasionally, I concisely restated what the interviewee said to reinforce that I was
listening closely (502), and I requested clarification or elaboration when I felt it was necessary
during the interview (503). Near the end of the interview, I took time to review if questions were
not yet addressed, and at the end of the interview I thanked the interviewee for their time and
comments (503).
All 113 survey participants were given the option in the final question to indicate if they
were willing to participate in a follow-up semi-structured interview. The interviews' purpose was
to provide clarification and elaboration on survey responses and gain greater understanding of
their experience/context in group writing and cooperative tools. The 23 interview questions
extended directly from the survey questions in focus and organization and retained the six factors
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noted above. Factor 1 - Respondent Characteristics (SSI Questions 1-2); Factor 2 Quality/Features (SSI Questions 3-5); Factor 3 - Information Availability/Reliability (SSI
Questions 6a, 6b, 7-8); Factor 4 - Ease of Use/Training (SSI Questions 9-12); Factor 5 Production Timeliness (SSI Questions 13-16); Factor 6 - Authorization/Relationship with Users
(SSI Questions 17-23). Themes included team interactions, productivity, and writing quality in
the context of the tool, in alignment with the study research questions.
The follow-up interview with each of the 13 participants was conducted virtually through
the Zoom platform. Originally, I intended to give participants the option to either have the
interview in person or virtually, but social distancing protocols and campus closure at the time
prevented this from being a safe and feasible option. At the time of data collection for this study,
Fall 2020, universities including UCF and FSU had already closed their campuses and
transitioned to virtual work in response to the COVID-19 pandemic and in accordance with
public health policies (Dickson; Patronis). Each interview took between 30 minutes to 1 hour in
total length. There was a balance in of responses relating to Google Drive and Dropbox. The
interview questions appear in Appendix C.

Recruitment
The invitation to participate in the study was sent via email to the groups noted below,
and it included a description of the research study with its purpose, target population, intended
outcomes, privacy measures regarding their response data, and UCF IRB approval number.
Those receiving the invitation were also informed of their ability to opt-in to participate in the
survey and (if they elected to) the optional follow-up interview, and their ability to quit the study
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at any time. Participation was optional and anonymous (with the exception noted regarding the
follow-up interview), and neither participation nor refusal would in any way impact their
standing with the university or their ability to work with RD in future grant proposals. The
invitation to participate appears in Appendix A.
The UCF Research Development (RD) team located in the Office of Research is a
centralized support unit available to assist the UCF faculty researchers ("Research
Development"). Similarly, the FSU Office of Research Development is a centralized support unit
available to assist team FSU faculty researchers ("Mission and Services"). The Research
Development teams at both universities regularly provide assistance on team proposals. With
permission received by the Director of the UCF RD team and Director of the FSU Office of
Research Development, faculty members who have worked with their team in the past 3 years
were contacted with an invitation to participate in the survey.
There are also dedicated research administration units at both universities that faculty
researchers must work with regarding their research grant proposal preparation. The dedicated
research administrators are assigned to particular departments at the university provide a variety
of proposal preparation support to faculty, including budget development, completing required
informational forms about the university, listing PI current and pending awards, collecting letters
of collaboration as necessary, providing submission portal access, combining the various
documents into a single submission package, performing unit-level document review, working
with relevant parties on necessary changes based on official guidelines from the RFP and
university, submitting the submission package to the central Office of Research, and working
with the team regarding any change requests received from the Office of Research in their final

73

review. The services provided by the Research Development teams are optional and do not
overlap with the dedicated research administrators. The dedicated research administrators were
not involved in recruitment efforts for this dissertation study.
The Florida Research Development Alliance (FloRDA) is a volunteer organization
including RD professionals from across the state of Florida with the purpose of sharing best
practices and fostering collaborations among RD teams and faculty researchers at their respective
institutions ("Committees"). With permission received by the FloRDA Executive Committee, a
request was shared asking interested members, once receiving approval of their research
leadership, to proceed forwarding the invitation to participate to relevant faculty members at
their institutions. The Director of the FSU Office of Research Development is a member of
FloRDA, and it is through this network that she learned of the dissertation study and accepted the
invitation to help recruit eligible faculty from FSU to participate.

Participants
Purposive sampling was utilized for this study, and participants were invited based on
their experience with the topic ("Sampling Methods"). A minimum of 100 survey participant was
the survey completion target. From those that completed the survey, a minimum of 10 follow-up
semi-structured interviews was the target. The 113 survey participants allowed for a good small
scale study sample, and the 13 follow-up interviews allowed for the manageable collection and
analysis of additional details, exceptions, and trend data from the semi-structured response
format.
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Respondents to the survey invitation met the following conditions. Target participants for
the study included faculty members from UCF or FSU that have previously worked
cooperatively on a team-based research grant proposal and used either Google Drive or Dropbox
during the proposal development. Selection criteria for the study did not limit participation based
on characteristics such as specific discipline, department, college, university, faculty rank, age,
or gender, and that information was not collected in the survey nor the interview questions.
Anonymity for participants was prioritized as a way to encourage survey participation.
Team-based grant proposals often included experts with different disciplinary
perspectives and home departments, working together through the writing process to present a
cohesive and competitive plan for a potential research project if the proposal is selected for an
award. The grant proposals supporting interdisciplinary research were often more challenging
than sole investigator led proposals, both from a documentation perspective but also in the need
to unify the different aspects and contributions into a single team voice across technical sections
(e.g., summary, technical narrative) and supplemental sections (e.g., specific facilities and data
management which included elements from all applicable team members, their research
activities, and their institutions.
To expand upon "team-based proposals" noted above, a critical qualifying characteristic
for the target population of this study was that participants had past experience participating in
group writing at either the same (synchronous) or different (asynchronous) times, from shared
(co-located) or separate (distributed) locations, and explicitly using Google Drive or Dropbox to
support the collaborative writing. These tools were selected because they are widely accessible
and provide full usability at no cost in the basic access level, they require no computer
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installation for use (i.e., online-only interface is the starting point), but also work on desktops,
tablets, and mobile devices through downloadable programs/apps. Both these tools have
supported collaborative work for many users for an extended period of time, and they are
continuing to regularly update tool features and design. Selecting them in this study allowed for
more specificity on features and design and a larger potential eligible population.
An important note: Participants were recruited only if they had used the selected tools for
collaborative proposal development. Current use of these tools for any purpose was not a
requirement nor a focus of this study, since neither tool was one of the officially recognized
cloud storage options noted by the UCF Information Security Office (UCF Policy 4-0008.1:
"Data Classification and Protection"). However, proposal drafts do not contain information that
would qualify as Restricted Data nor Highly Restricted Data (UCF Policy 4-007.1: "Security of
Mobile Computing, Data Storage, and Communication Devices"). Study data collected on
awarded proposals may potentially be Restricted or Highly Restricted, but that was not part of
the scope of this dissertation study.

Data Collection, Storage, and Protection
Invitation to participate: The survey was shared with a list of potentially interested
faculty members at UCF and FSU who have previously worked with the Research Development
office at their university. This list was encrypted and kept stored locally. The survey was
distributed via Outlook with a link to the survey.
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Surveys: Qualtrics was used to administer the survey questions to participants. Qualtrics
was provided through UCF Research Cyberinfrastructure ("UCF Research Cyberinfrastructure")
and allowed for the collection, preliminary analysis, and data storage until it was moved to a
permanent storage location. The survey did not record participant names or other identifiable
information, except for the option to opt-in with an email address to participate in the follow-up
interview. Qualtrics retained survey responses through the data collection period and were then
downloaded into excel format and stored/encrypted locally. Original response data were deleted
from the Qualtrics online record. Survey analysis information (i.e., trends identified in the
surveys) after processing in SPSS was stored/encrypted locally.
Interviews: Zoom was used to administer the interviews. Zoom was provided through
UCF Research Cyberinfrastructure and allowed for interviews to be conducted through phone or
videoconference and for the audio of the interview to be recorded for later review, transcription,
and analysis. Each interview in Zoom was recorded, after receiving the participant's verbal
permission prior to the start of the interview. Though they had the option to still participate in the
interview without having it recorded, no participant elected for that option. The interviews
ranged from 21 minutes to 53 minutes, with an average of 42 minutes. No demographic
information was collected, but all interview participants were faculty from UCF.
Following the interviews, the MP4 video recordings were downloaded from Zoom and
stored/encrypted locally. Each recorded interviews were first transcribed verbatim in a copy of
an IRB-approved data entry sheet, then the text was analyzed. Original recordings were deleted
from the Zoom cloud storage account. Any metadata stored in Zoom regarding the meeting (e.g.,
noting a date it occurred, noting who was invited) was also deleted.
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Respondent email addresses indicating interest in participating in the follow-up
interviews were replaced with a non-repeating randomized number generated by a tool for this
purpose (Random.org). The list of email addresses of interview participants and their assigned
random number was in a separate password-protected word document stored/encrypted locally.
The recorded responses were transcribed for analysis into a copy of the IRB-approved data entry
sheet, and the files were stored/encrypted locally. The transcripts, data entry sheets, and Analysis
information (i.e., trends identified in interviews) were stored/encrypted locally.
Local Storage: All data noted above were stored in an external hard drive purchased for
this sole purpose. The file groups were stored in separate zipped password-protected folders, and
the hard drive was also password-protected and encrypted with a strong password for additional
protection long-term. The drive was kept in a locked cabinet that only the PI could access. This
method reduced privacy concerns and increased data security. The data was then archived and
will be stored for five years after completion of the dissertation defense and then will be
destroyed. The PI retains exclusive access to the research data.
Privacy: The survey and interviews were designed to reduce personally identifiable
information and protect individuals' privacy. No personally identifiable information or individual
responses from surveys or interviews have been or will be made available to participants or
others. The final report of general trends and summaries from the surveys and interviews were
shared in the appropriate sections of the Dissertation (see Analysis of Results chapter).
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Data Analysis
The methods for data analysis were based on the data types collected and utilized some of
the processes that Goodhue and Thompson employed for their survey in the 1995 TTF study. A
summary of analysis components and tools used is included below.
Qualtrics: This software is provided by UCF and was used to collect and analyze survey
response data for this study. Analyses included (1) providing survey completion totals, (2)
breaking down response totals by question, (3) grouping response totals based on which tool was
selected in Question 1.
IBM SPSS Statistics 27: This software is provided by UCF and was used to analyze
survey data for this study. Analyses included (1) Cronbach's Alpha Test for Validity, (2) Factor
Analysis, and (3) Mann-Whitney U test.
Cronbach's Alpha Test for Validity: This method was used by Goodhue and Thompson
("Task-Technology Fit and Individual Performance," 221). The test measures internal
consistency within groups of responses, and it was applied to survey response data.
Factor Analysis: This method was used by Goodhue and Thompson (222). The test
measures relationships between variables and groupings of interrelated variables, in this case
grouped by TTF evaluation factors 1-6 noted in this dissertation study.
Mann-Whitney U Test: This assessment method is a useful measure to determine
statistical significance between two groups. Since this dissertation study involves two specific
groups of respondents, who specified either using Google Drive or Dropbox in response to Q1,
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the Mann-Whitney U test will allow for comparison between the groups to observe if the
distribution of scores between the two groups are statistically significant.
Interview Text Analysis: This method is a manual process by which I reviewed the
transcript of each interview and made notes regarding responses, including aspects aligning with
a particular factor, descriptions of features used, comments that connect back to studies and
scholarship discussed in the Literature Review chapter, and comments that may serve well as a
summary on their overall perception of the tool and/or impact on collaboration, productivity, or
quality of the final writing product. Notes were collected into a single location for trend
identification, selection of quotes to include, and summarized for inclusion in the Analysis of
Results chapter.
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CHAPTER FOUR: ANALYSIS OF RESULTS
The dissertation research study used a mixed-methods approach based on the TaskTechnology Fit (TTF) model presented by Goodhue and Thompson (1995). The TTF model has
five elements, Task Characteristics, Technology Characteristics, Task-Technology Fit (user
evaluation of factors), Utilization, and Performance Impacts. User evaluations relate to eight
factors: (1) Quality; (2) Compatibility; (3) Locatability; (4) Systems Reliability; (5) Ease of
Use/Training; (6) Authorization; (7) Relationship with Users; (8) Production timeliness
(Goodhue and Thompson, 222).
For this dissertation study, the eight factors from the Goodhue and Thompson TTF study
were modified to improve clarity and fit for the specific technology and context evaluated,
resulting in five modified factors. Additionally, a new factor "User Characteristics" was added in
this study to note individuals' experience with the tool (years using the collaboration tool and the
number of team proposals supported by it) and to identify the tool described in the responses.
This new factor gathered information about the familiarity and embeddedness of the
collaboration tool for that individual respondent. This factor also allowed categorizing responses
in the aggregate based on experience level or use of a specific tool. The following factors for
evaluation were used in this study: (1) Respondent Characteristics, (2) Quality/Features; (3)
Information Availability/Reliability; (4) Ease of Use/Training, (5) Production/Timeliness, and
(6) Authorization/Relationship with Users.
The survey questions followed a standard 5-point Likert Scale assessing individual
perceptions of user characteristics along with the modified five major factors related to TPC and
TTF as noted in the TPC study, and questions were adapted from each category noted in
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Goodhue and Thompson's study. The surveys were completed online through an open invitation
to potential participants, and responses were collected through Qualtrics for data analysis. A total
of 113 individuals participated in the study overall. From that total, 13 participants also elected
to participate in the follow-up interview. These totals met the target minimums of the study for
both instruments.
The follow-up semi-structured interviews had questions that expanded upon the survey
questions to allow for greater clarity and an opportunity to gather additional descriptions of
perceptions related to the six evaluation factors. The questions followed the same order as the
survey but allowed researchers to describe various related but separate points during the
interview. Each interview was held through the Zoom web video conferencing software and
recorded with individuals' permission to allow for transcription and subsequent aggregated trend
analysis.

Validity and Reliability
Although the questions in this dissertation study were derived from validated questions
presented by Goodhue and Thompson in the TTF study, the questions were adapted based on the
specific context of tools and activities that are the focus of this study. Therefore, data analysis
was performed to confirm the validity and correlation of questions and measures. The analysis
selected as appropriate for this study is the Cronbach's Alpha Test for Validity. The UCLA
Institute for Digital Research and Education, Statistical Consulting website describes this test as
"a measure of internal consistency, that is, how closely related a set of items are as a group. It is
considered to be a measure of scale reliability" ("What does Cronbach's Alpha Mean?"). Since
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the questions were grouped into six categories, it is helpful to observe the internal consistency
within and across the factors. Cronbach's Alpha was also used in the TTF study by Goodhue and
Thompson ("Task-Technology Fit and Individual Performance," 221). IBM SPSS Statistics 27
software (referred to as SPSS in this chapter) was used for the analysis and provided through the
UCF Apps resource site maintained by UCF IT ("UCF Apps").

Addressing negative-wording questions in the analysis:
As noted previously, the questions were adapted from the TTF study. Some questions
were negative-worded, both in that study and in this dissertation study. A definition of NegativeWording questions is provided in The SAGE Encyclopedia of Communication Research
Methods, that "Negative questions or items are those items in a scale that differ in direction from
most other items in that scale. Negative-wording questions, or negatively keying an item, is
typically accomplished by negating an item thought to measure a construct of interest" (Allen,
1714). An example from this study would include "The collaboration tool is missing critical
features […]" because those who agree are noting a negative aspect of the tool. Compared with a
positive-worded question, like "The features of the collaboration tool are up-to-date enough for
my purposes," those who agree are noting a positive aspect of the tool. In order to show
correlation and trends within the factors and across multiple factors, negative-worded questions
6, 7, 11, 18, and 23 were reversed in SPSS, through the Reversal of Likert Scale response values
(e.g., 1 for strongly disagree then becomes 5 for strongly disagree). Response wording and their
intention remain the same, despite the value reversal. Once all questions were positively phrased,
the Cronbach's Alpha Test was performed in SPSS.
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Cronbach's Alpha Test for Validity:
The Cronbach's Alpha (CA) range is from 0 to 1 (highest), with an acceptable lower limit
at 0.7. Settings in SPSS were the following: Reliability Analysis > Statistics; Descriptives >
Item, Scale, Scale if item deleted; Inter-Item > Correlations; Summaries > Means, Correlations.
The CA coefficient from 0 to 1 (highest), has an acceptable lower limit of 0.7. Results are shown
in Table 1.
Table 1. Reliability Statistics
Cronbach's
Alpha

Cronbach's Alpha Based on
Standardized Items

N of
Items

All Factors (all 24 Questions)

0.929

0.924

24

Factor 1: Respondent Characteristics

0.600

0.609

3

Factor 2: Quality/Features

0.791

0.791

4

Factor 3: Information Availability/Reliability

0.815

0.812

5

Factor 4: Ease of Use/Training

0.814

0.816

4

Factor 5: Production/Timeliness

0.675

0.672

4

Factor 6: Authorization/Relationship with Users

0.705

0.719

4

Factor

The resulting global CA is 0.929, and the global CA Based on Standardized Items is
0.924. For the factor-specific analysis, an acceptable lower limit or higher was observed for
Factors 2-4 and 6. Factor 1 is lower than the others but has fewer questions than any other factor.
Tavakol and Dennick in "Making Sense of Cronbach's Alpha" recommend that, "to increase
alpha, more related items testing the same concept should be added to the test" (53). Since Factor
1 (Respondent Characteristics) was not an original factor in Goodhue and Thompson's study,
possible related questions I would consider adding in a future study would be (1) a demographic
question about career level (e.g., first year, early career, mid-career, senior, retired); (2) a
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question about general experience level working with the tool (e.g., very novice, somewhat a
novice, neither novice nor expert, somewhat an expert, expert). For Factor 5, which is slightly
below than the acceptable lower limit, in a future study I would go back to the original question
set from Goodhue and Thompson and adapt an extra question related to their factor Production
Timeliness, making sure it does not duplicate questions in the renamed Production/Timeliness
factor. Despite the noted issues specific to the CA for Factor 1 and Factor 5, the majority of
factors were within the acceptable limit, and the global CA was well within the acceptable range,
thus further evaluation of the dissertation study data is justified.

Factor Analysis
Goodhue and Thompson used a factor analysis in their 1995 TTF study, in order to
separate the questions into distinct groups. Through this analysis, they were able to collapse the
set of questions into eight distinct groups which they utilized in their TTF Model ("TaskTechnology Fit and Individual Performance" 221). The survey questions in this dissertation
study were adapted from the question Goodhue and Thompson used in their 1995 study (234),
with the following modifications: (1) specific details in questions to help them fit the context of
using either Google Drive or Dropbox to prepare a team research grant proposal; (2) some
questions were combined or removed in order to reduce redundancy and overall number of
questions; (3) the total number of factors went from 8 to 6 through combinations and changes to
better represent tools used in this study. With those changes, it was helpful to run a factor
analysis if the dissertation study data to note validity for questions and see if they align with the
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6 evaluation factors. Clear relationships among questions within the factors and across multiple
factors helps support the value of using the TTF model and the modified evaluation factors.
Initial Factor Analysis:
An initial test was performed to determine the number of components to extract in a
Factor Analysis of data. The initial test produces a Scree Plot used to indicate the number of
factors. The number of components to extract allow for the grouping of interrelated variables in
the response data. Settings in SPSS were the following: Factor Analysis > Statistics; Descriptives
> Initial Solution; Extraction Method > Principal components; Analyze > Correlation matrix;
Extract > Based on Eigenvalue; Display > Unrotated factor solution, Scree plot; Extract >
Eigenvalues greater than 1; Rotation Method > Direct Oblimin (Delta 0); Display > Rotated
solution; Missing Values > Exclude cases listwise. Results are shown in Figure 3 below.

Figure 3. Scree Plot to determine the number of components to extract in Factor Analysis.
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Looking at the Scree Plot and observing the precipitous drop that levels off, there are two
components observed that can be extracted from the data. With this setting identified, a factor
analysis was then configured and performed on the study data.

Updated Factor Analysis Run with 2 Components to be Extracted:
Settings in SPSS were the following: Factor Analysis > Statistics; Descriptives >
Univariate descriptives, Initial solution; Correlation Matrix > Coefficients, Significance levels,
Determinant, KMO and Bartlett's test of sphericity; Extraction Method > Principal components;
Analyze > Correlation Matrix; Extract > Fixed number of factors, number to extract: 2; Display
> Unrotated factor solution, Scree plot; Rotation > Method: Direct Oblimin (Delta: 0); Display >
Rotated solution; Missing Values > Exclude cases listwise; Coefficient Display Format > Sorted
by size. The negative-worded questions were reversed as they were in the Cronbach's Alpha test.
One of the output elements from the Factor Analysis is a Correlation Matrix, which maps
each question's data according to every other question's data, to indicate those relationships as
being nonexistent, weak, or strong, as well as being positive (direct, moving together) or
negative (inverse, moving opposite). Figure 4 below shows the Correlation Matrix on a factor
level with the value (r) averaged to two decimal places, indicating each of the six factor's average
relationship with each of the other factors.
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Correlation Matrix 1
F1

F2

F3

F1
F2

0.12

F4

F5

Absolute Value

Relationship Type

r < 0.25

No Relationship

0.25 < r < 0.5

Weak Relationship

0.5 < r < 0.75

Moderate Relationship

r > 0.75

Strong Relationship

F3

0.09

0.45

F4

0.08

0.43

0.47

F5

0.06

0.39

0.37

0.41

F6

0.06

0.37

0.39

0.42

F6
Positive

Negative

0.37

Figure 4. Correlation Matrix showing factor relationships (averaged). Correlation Matrix showing factor
relationships (averaged). F1=Respondent Characteristics, F2=Quality/Features, F3=Information
Availability/Reliability, F4=Ease of Use/Training, F5=P Production Timeliness, and F6=Authorization/Relationship
with Users.

From this level of detail, it was observed that Factor 1, the Respondent Characteristics,
has no relationship with the other factors. Averaged as a group, neither the tool specified, years
using the tool, nor the number of proposals completed with the tool directly correlated with the
modified TTF factors. This lack of correlation may indicate that user perceptions do not change
over time; however, further evaluation over a longer timetable or larger sample size could be
enlightening. Additionally, this level of detail also shows that averaged as a group; every
modified TTF factor has a weak positive relationship with every other modified TTF factor.
Therefore, to the extent it was a weak positive relationship, responses tended to move together;
when responses went higher for one variable, they had a tendency to move higher with the
others. This level of detail serves a twofold purpose: (1) showing that the modified TTF factors
are still related and relevant to individuals' perspectives; (2) providing a general base for
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comparison with the Correlation Matrix on a question-by-question level (with factor indication)
in Figure 5 below.

Correlation Matrix 2
Respondent
Characteristics
Q1

Q2

Q3

Quality / Features
Q4

Q5

Q6

Information Availability / Reliability
Q7

Q8

Q9

Q10

Q11

Q12

Ease of Use / Training
Q13

Q14

Q15

Q16

Production / Timeliness
Q17

Q18

Q19

Q20

Authorization / Relationship
with Users
Q21

Q22

Q23

Q1

Respondent
Characteristics

Quality /
Features

Information
Availability /
Reliability

Ease of Use /
Training

Production /
Timeliness

Authorization /
Relationship with
Users

Q2

0.41

Absolute Value

Relationship Type

Positive

Q3

0.22 0.42

r < 0.25

No Relationship

Q4

0.11 0.08 0.21

0.25 < r < 0.5

Weak Relationship

Q5

0.15 0.16 0.37 0.68

0.5 < r < 0.75

Moderate Relationship

Q6

0.02 0.02 0.03 0.51 0.25

r > 0.75

Strong Relationship

Q7

0.02 0.07 0.19 0.54 0.43 0.52

Q8

0.14 0.12 0.17 0.68 0.68 0.40 0.47

Q9

0.09 0.01 0.08 0.59 0.47 0.49 0.52 0.62

Q10

0.12 0.19 0.06 0.48 0.43 0.43 0.50 0.52 0.73

Q11

0.11 0.16 -0.03 0.37 0.20 0.29 0.40 0.32 0.32 0.44

Q12

-0.02 0.01 0.11 0.52 0.38 0.23 0.42 0.40 0.51 0.49 0.22

Q13

0.07 0.13 0.35 0.54 0.46 0.40 0.53 0.50 0.51 0.46 0.23 0.44

Q14

0.09 0.20 0.11 0.42 0.32 0.33 0.40 0.47 0.50 0.63 0.33 0.45 0.40

Q15

0.05 0.15 0.12 0.54 0.41 0.40 0.50 0.56 0.60 0.72 0.42 0.51 0.49 0.81

Q16

-0.20 -0.12 0.01 0.42 0.33 0.30 0.52 0.44 0.49 0.44 0.32 0.45 0.40 0.49 0.54

Q17

-0.01 0.09 0.07 0.60 0.35 0.51 0.52 0.52 0.54 0.53 0.38 0.51 0.61 0.42 0.56 0.70

Q18

0.10 0.03 0.22 0.56 0.43 0.52 0.42 0.42 0.48 0.43 0.21 0.33 0.42 0.39 0.40 0.41 0.46

Q19

-0.10 -0.17 -0.07 0.31 0.18 0.39 0.44 0.34 0.53 0.39 0.22 0.29 0.36 0.31 0.40 0.49 0.41 0.30

Q20

0.17 0.15 0.25 0.34 0.45 0.09 0.20 0.42 0.32 0.33 0.07 0.22 0.41 0.30 0.25 0.15 0.19 0.31 0.27

Q21

0.03 0.16 0.16 0.15 0.09 0.06 0.06 0.14 0.10 0.17 0.23 0.00 0.18 0.30 0.23 0.04 0.14 0.17 0.05 0.26

Q22

0.04 0.05 0.14 0.64 0.53 0.48 0.61 0.55 0.66 0.59 0.32 0.56 0.69 0.53 0.63 0.57 0.65 0.51 0.52 0.32 0.16

Q23

0.02 -0.07 0.02 0.49 0.31 0.48 0.52 0.44 0.53 0.42 0.42 0.46 0.36 0.45 0.45 0.59 0.47 0.59 0.51 0.28 0.17 0.63

Q24

0.01 0.00 0.12 0.44 0.35 0.30 0.44 0.40 0.48 0.44 0.37 0.45 0.32 0.37 0.48 0.53 0.45 0.44 0.42 0.15 0.26 0.56 0.56

Figure 5. Correlation Matrix showing question-by-question relationships (factors identified).
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Negative

Q24

From Figure 5, details regarding the relationships within factors can be observed. The
values (r) were set to two decimal places, and the questions were identified by factor but had
individual values. At first glance, it appears there are some cells throughout the results that are
below the minimum value and therefore have no relationship, so they were left blank. On the
other hand, there are cells for Factors 2 through 5 that show moderate relationships, and even one
showing a strong relationship. These aspects will be discussed in the paragraphs below. It can be
quickly noted that all relationships are positive (together) rather than negative (inverse). Totaled
by the aggregate, 276 cells can have unique, relevant values. The sloping line demonstrates the
eliminated perfect correlation of each question to itself by meeting on the x-y axis. The values
above the slope repeat what is visible below it and were therefore not included for clarity.
There are a few notable aspects also observed in this data. From the 276 cells, one cell
showed a strong positive relationship, 60 cells showed moderate positive relationship, 121 cells
showed weak positive relationship, and 94 cells showed no relationship. With the exception of
Factor 1 (Respondent Characteristics), there were instances of weak positive relationship and
strong positive relationship observed between the remaining factors, as well as instances of no
relationship, though much fewer. Factor 1 did not have an observed correlation with most of the
other questions. This data indicates that user characteristics like experience with the tool did not
correlate with perceptions of the tools. This lack of correlation may suggest that the tools can be
quickly learned or have a user interface and search functionality that does not require much
learning. It may result from the tool being unstructured, allowing configurations to be
determined by the team rather than required by the tool.
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Another notable aspect is observable regarding Factor 5. From that group, Question 21
did not reach the level of weak correlation with most other questions, but Question 22 showed
moderate correlation with nearly all the other questions in the modified TTF factors. The
wording in Question 21 is "I was involved in the development of how the team uses the
collaboration tool," and the wording in Question 22 is the following: "The collaboration tool
meets the interaction needs of the team." This data suggests that determining how the tool is used
does not correlate with other perceptions of the tool's fit and usability, which aligns with the
observed moderate correlation of tool interactivity with questions regarding other aspects of the
tool. The reason behind the lack of correlation in Question 21 may be due to the sample
population. Sometimes, the team does not determine how a tool will be used in practice, but
rather the team leader (i.e., PI on the grant proposal) will decide on those conventions. Repeated
studies with larger sample sizes may provide additional insights in this area.
Taken as a whole, the question-by-question level Correlation Matrix reinforces the utility
of including all factors comprising the Task-Technology Fit model. The modifications made to
reduce redundancy and increase study-specific context did not interfere with the validity of the
measures nor their general correlation and overall positive relationship. The questions that had
the lowest correlation values with other questions may be refined in future studies as needed.
Still, they may also be indicators of specific elements that may be changing in the context of
shared online writing spaces. In the next section, responses were analyzed at the question, factor,
and multi-factor levels.
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Statistical Significance
For this dissertation study, a Mann-Whitney U test was selected as appropriate to analyze
statistical significance between two independent groups ("Mann-Whitney U Test"). The test
provides a way to compare the two groups of survey respondents, based on the response selected
for Q1 (i.e., Group 1: Google Drive users; Group 2: Dropbox users) and determine if the
differences in responses are statistically significant. The null hypothesis for the data is that
distribution of scores between the two groups are not significantly different. Settings in SPSS
were the following: Analyze > Nonparametric Tests > Legacy Dialogs > 2 Independent Samples
> Test Type: Mann-Whitney U. The results of the Mann-Whitney U test are included in Tables 2
and 3 below.
Table 2. Mann-Whitney U Test Results, with Statistically Significant Results Highlighted
Factor
Factor 1 - Respondent Characteristics

Factor 2 - Quality / Features

Factor 3 - Information Availability / Reliability

Factor 4 - Ease of Use / Training

Factor 5 - Production / Timeliness
Factor 6 - Authorization / Relationship with Users
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Question

Asymp. Sig. (2-tailed)

Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Q11
Q12

0.000
0.034
0.314
0.027
0.808
0.518
0.109
0.241
0.189
0.211
0.751

Q13

0.486

Q15

0.648

Q16

0.032

Q18

0.151

Q19

0.282

Q21

0.855

Q22
Q24

0.825
0.790

Based on the results of the Mann-Whitney U test, a significance value over 0.05 is
observed for most of the questions; therefore, the null hypothesis cannot be rejected for them.
However, for Questions 2, 3, 5, and 16, there was a significant difference in the responses of GD
users and DB users. Additional information on these questions is included in Table 3.
While the findings for most questions were not statistically significant, the study can still
contribute to this research area because the design utilizes validated tools from Goodhue and
Thompson's TTF study, and it adds additional qualitative insights through the follow-up
interview (not part of Goodhue and Thompson's TTF study). Additionally, it provides
information about how this group of respondents viewed the two unstructured collaboration
tools, which may contribute to future related studies with larger populations.
Table 3. Mean Rank for Questions with Statistical Significance, by Group
Question
Q2. How long have you been using the collaboration tool?
Q3. About how many research grant proposals have you
collaboratively written using the collaboration tool?
Q5. The collaboration tool allows me to make a significant
contribution to the success of the proposal.
Q16. The collaboration tool makes it easy to perform writing and
revision activities.

Group
Google Drive
Dropbox
Google Drive
Dropbox
Google Drive
Dropbox
Google Drive
Dropbox

Mean Rank
46.08
70.27
51.07
63.23
51.23
64.02
62.72
50.05

The questions with observed statistical significance were included in the table, along with
rank information by group. For Q2, the mean rank shows that on average, DB users had been
using DB to support grant for longer than GD users had been using GD for the same purpose.
For Q3, the mean rank shows that on average, DB users had used DB to support more grants than
GD users had used the GD for the same purpose. For Q5, the mean rank shows that more DB
users felt that DB allowed them to make significant contributions to the success of the proposal
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than did GD users who felt the same way about GD. For Q16, the mean rank shows that more
GD users felt that GD made it easy to perform writing and revision activities than did DB users
who felt the same way about DB. Additional information on these questions is provided in the
following sections, along with an analysis of responses by respondents in this dissertation study.

Survey Responses
Factor 1 - Respondent Characteristics:
There was a relatively even split among those reporting the use of Google Drive (62 total
or ~55%) to those reporting the use of Dropbox (51 total or ~45%). This fairly even
disbursement of GD and DB users is an ideal outcome for the study, despite eligibility and
recruitment methods requiring experience with at least one of the two collaboration tools. In
addition to aggregated results, this outcome allowed for a more balanced view of perspectives for
each tool. Tables 4 and 5 below provide specifics regarding the remaining elements in Factor 1.
Table 4. Time Spent with the Collaborative Tool (Q2 Responses)
Period

Google Drive

Dropbox

Total

1 year or less

6

9.7%

1

2.0%

7

6.2%

2 to 3 years

16

25.8%

5

9.8%

21

18.6%

4 to 5 years

22

35.5%

10

19.6%

32

28.3%

6 or more years

18

29.0%

35

68.6%

53

46.9%

In response to the length of time they have spent using the collaboration tool, a majority of
respondents indicated they used the collaboration tool for this purpose for four or more years:
64.5% of Google Drive respondents and 88.2% of Dropbox respondents. As observed in the
results of the Mann-Whitney U test, the difference between the responses of the two groups for
Q2 ("How long have you been using the collaboration tool?") is statistically significant. From
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this finding, we can see that most survey respondents had a high familiarity with the
collaboration tool. Verburg, Bosch-Sijtsema, and Vartiainen noted in their study on managing
virtual teams that "the novelty of technology used in dispersed teams has been found to
negatively impact team performance" in past scholarship ("Getting it Done: Critical Success
Factors for Project Managers in Virtual Work Settings," 70). However, the novelty of the
technology is assumed to be low for those who used it for multiple years, so a related negative
impact on performance is not expected.
Table 5. Proposals Written with the Collaborative Tool (Q3 Responses)
Proposals
1
2 to 4
5 or more

Google Drive
17
27.4%
29
46.8%
16
25.8%

Dropbox
7
13.7%
23
45.1%
21
41.2%

24
52
37

Total

21.2%
46.0%
32.7%

Regarding the question asking the number of proposals previously written using the
collaborative tool, about 14% of DB users indicated they used the tool for one previous proposal.
Still, twice as many GD users indicated the same response. Nearly half of respondents from both
groups (46.8% GD / 45.1% DB) stated that they had used the tool for 2 to 4 previous proposals.
For the option to indicate they used the tool for five or more previous proposals, this response
was selected by 25.8% of GD users but only 41.2% of DB users. As observed in the results of the
Mann-Whitney U test, the difference between the responses of the two groups for Q3 ("About
how many research grant proposals have you collaboratively written using the collaboration
tool?") is statistically significant.
The data above suggests a possible correlation between the tool and the age or experience
of the user. While such information was not collected in the survey, participants who noted use
of DB appear to have written more proposals overall with the tool when compared with
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participants who noted use of GD, with a large portion of DB users noted use of the tool for five
or more previous proposals. Interestingly, two of the interviewed participants indicated prior use
of both tools and, without interviewer prompting, suggested that age tended to relate to tool use
among their past collaborators. One interviewed recipient said that, based on their own past
experience, "there seems to me to be a real age divide between like who wants to edit online and
who doesn't." Evaluating this potential correlation would require further inquiry in future studies.
For example, such a study could include targeted recruitment and collect participant age or job
rank information during Factor 1 survey questions. Findings could help characterize users better
and allow for more granular analysis of perception trends, particularly with more participants.
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Factor 2 – Quality / Features:
Response data are included in Figure 6, and specific details are discussed below.
Q4 - The features of the collaboration tool are up-todate enough for my purposes.

Q5 - The collaboration tool allows me to make a
significant contribution to the success of the proposal.

Strongly Agree

33.3%
24.2%

Strongly Agree

25.8%
47.1%

Somewhat Agree

35.3%
40.3%

Somewhat Agree

46.8%
37.3%

Neither Agree nor Disagree

17.6%
12.9%

Neither Agree nor Disagree

16.1%
5.9%

Somewhat Disagree

5.9%
14.5%

Somewhat Disagree

8.1%
2.0%

Strongly Disagree

3.2%
7.8%

7.8%
8.1%

Strongly Disagree
0

5

10

15

20

25

30

0

* Q6 - The collaboration tool available to me is
missing critical features that would be useful to me in
collaborative proposal development.

Somewhat Agree
Neither Agree nor Disagree
Somewhat Disagree
Strongly Disagree
0

5

10

15

20

25

10

15

20

25

30

* Q7 - The collaboration tool does not support my
collaborative proposal development needs.

16.4%
11.8%
24.6%
31.4%
27.9%
25.5%
23.0%
17.6%
8.2%
13.7%

Strongly Agree

5

30

Strongly Agree

7.8%
8.1%

Somewhat Agree

7.8%
6.5%

Neither Agree nor Disagree

21.6%
21.0%

Somewhat Disagree

27.5%
41.9%

Strongly Disagree

35.3%
22.6%

0

5

10

15

20

25

30

Figure 6. Responses to survey questions for Factor 2 (Quality / Features). X axis shows number of responses, and the percentage of responses per group (DB or
GD) is shown. *Note: Questions 6 and 7 are negatively-worded, and this figure retains the original response coding.
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Taken together as a group of questions, GD and DB users are similar in their perception of how
the collaborative tool meets their needs, is up-to-date, and facilitates coordination. However,
both groups were mixed as to whether other critical features were missing.
As observed in the results of the Mann-Whitney U test, the difference between the
responses of the two groups for Q5 ("The collaboration tool allows me to make a significant
contribution to the success of the proposal.") is statistically significant. Additional trends for
Factor 2 were observed. First, 64.5% GD and 68.6% DB users somewhat or strongly agree that
the features are up to date for their needs. In the negatively-worded question prompt that
collaboration tool does not support their collaborative proposal development needs, 64.5% GD
and 62.6% DB users somewhat or strongly disagreed. On the other hand, neither GD nor DB
users responded as a strong majority as to whether the collaboration tool is missing critical
features. 42% of respondents overall (GD/DB combined) somewhat or strongly agreed with the
statement, 31.2% overall somewhat or strongly disagreed, and 26.8% overall neither agreed nor
disagreed. Lastly, 72.6% GD and 84.3% of DB users somewhat or strongly agree that the
collaboration tool allows them to make significant contributions to the success of the proposal.

Factor 3 – Information Availability / Reliability:
Response data are included in Figure 7, and specific details are discussed below.
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Q8 - The collaboration tool maintains information at
an appropriate level of detail for my purposes.

Q9 - The documents/information that I need is
displayed in a readable and understandable form.
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Figure 7. Responses to survey questions for Factor 3 (Information Availability / Reliability). X axis shows number of responses, and the percentage of responses
per group (DB or GD) is shown. *Note: Question 11 is negatively-worded, and this figure retains the original response coding.
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Similar to what was observed regarding Factor 2, GD and DB users tended to reply consistently.
A majority greater than 60% of both groups agree (somewhat or strongly) that the level of detail
is appropriate, that the content is readable in the collaboration tool, that information is easy to
find, and that they can count on it to be available when they need it.
Additional observations were made for Factor 3. First, there is a majority across the tools
(64.5% GD / 82.4% DB; 67.2% GD / 76% DB; 64.5% GD / 70.6%, respectively) that users
somewhat or strongly agree that (1) the collaboration tool maintains information at an
appropriate level of detail for their purposes; (2) needed documents and information are
displayed in a readable and understandable form; and (3) it is easy to find specific
information/documents stored in the collaboration tool. Also, in the negatively worded question
prompt that there are accuracy problems in the collaboration tool, there is a lower percentage
response majority than the other questions in Factor 3, by at least 5%: 58.1% GD and 62.8% DB
users somewhat or strongly disagree. Further, a notable difference between Google Drive and
Dropbox users for this question. GD users tended to somewhat disagree (37.1% somewhat
disagree, 21% strongly disagree), while DB users tended to strongly disagree (25.5% somewhat
disagree, 37.3% strongly disagree). Additionally, approximately a quarter of users from both
groups neither agree nor disagree (27.4% of GD users, 23.5% of DB users).

Factor 4 – Ease of Use / Training:
Response data are included in Figure 8, and specific details are discussed below.
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Q13 - I prefer to use the collaboration tool instead of
other available collaboration tools.

Q14 - It is easy to learn how to use the collaboration
tool effectively.
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Figure 8. Responses to survey questions for Factor 4 (Ease of Use / Training). X axis shows number of responses, and the percentage of responses per group
(Dropbox or Google Drive) is shown.
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Similar to what occurred for Factors 2 and 3, GD and DB users have continued to reply
consistently. Both groups agree (more toward somewhat agree than strongly agree) that they
prefer the use of this tool over others, they agree that it is easy to learn how to use the
collaboration tool effectively, that the resources are convenient and easy to use, and that the
collaboration tool makes it easy to perform writing and revision activities. Compared to
responses in Factor 3 (Information Availability / Reliability), where responses generally tended
more toward "strong" than "somewhat" intensity, responses to Factor 4 (Ease of Use / Training)
were more evenly split between somewhat and strong agreement with the statements.
There are additional notable aspects regarding Factor 4 responses. First of all, 50% GD
and 60.8% of DB users somewhat or strongly agree that they prefer to use this collaboration tool
instead of other available tools. However, 30.7% of GD users and 25.7% of DB users neither
agree nor disagree (a higher percentage of uncertainty). This uncertainty is explored further in
the follow-up interviews discussed later in this chapter. On the other hand, there is a higher
majority across the tools (79% GD / 84.3% DB; 69.4% GD / 70.6% DB; 77.4% GD / 60.8% DB,
respectively) that users somewhat or strongly agree that (1) it is easy to learn how to use the
collaboration tool effectively; (2) the resources provided in the collaboration tool are convenient
and easy to use; and (3) the collaboration tool makes it easy to perform writing and revision
activities. As observed in the results of the Mann-Whitney U test, the difference between the
responses of the two groups for Q16 ("The collaboration tool makes it easy to perform writing
and revision activities.") is statistically significant.
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Factor 5 – Production / Timeliness:
Response data are included in Figure 9, and specific details are discussed below.
Q17 - The documents/information stored in the
collaboration tool are exactly what I need to carry out
my tasks.

*Q18 - It is more difficult to do my job effectively with
the collaboration tool because necessary resources
are not available.
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Figure 9. Responses to survey questions for Factor 5 (Production / Timeliness). X axis shows number of responses, and the percentage of responses per group
(Dropbox or Google Drive) is shown. *Note: Question 18 is negatively-worded, and this figure retains the original response coding.
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Similar to what occurred for Factors 2 through 4, GD and DB users continue to reply
consistently. A majority agrees (somewhat or strongly) that the documents stored are what is
needed to carry out tasks and that they can get information quickly about team members' activity
and progress. Additionally, a majority disagrees (somewhat or strongly) that it is more difficult
to do their job with the collaboration tool, due to unavailable resources.
Additional observations were made regarding Factor 5 responses. While there was a
majority of agreement consistency across the responses in this factor, the response intensity was
generally lower for both groups by 5% or more. However, there is still a majority across the tools
(59% GD / 58.8% DB; 63.9% GD / 56.9% DB; 62.3% GD / 70% DB, respectively) that users
somewhat or strongly agree that (1) documents and information stored in the collaboration tool
are exactly what they need to carry out their tasks; (2) they can quickly get information about
team members' activity and writing progress in the collaboration tool when they need it, and (3)
using the collaboration tool impacts the overall quality of the final documents. This trend
continued (but with lower percentages) in the negatively worded question prompt that it is more
difficult to do their job effectively with the collaboration tool because necessary resources are
not available: 49.2% GD and 60.8% DB users somewhat or strongly disagree. Notably, in Q21
and Q23, there were notable percentages of users of both tools that neither agree nor disagree
with the prompt (34% GD / 26.7% DB; 27.9% GD / 21.6% DB; respectively).
The most striking aspect for Factor 5 was the difference in responses for Question 20
("Using the collaboration tool impacts the overall quality of the final documents"). As shown in
Figure 10 below, nearly a 2:1 ratio of strong agreement exists from GD and DB users that the
tool impacts the overall quality of the final document (38% GD / 20% respectively).
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Figure 10. Question 20 response percentage by group data.

As previously discussed, the two online collaborative tools are comparable in terms of the
base price, access, and storage, but GD includes a number of additional features like allowing
shared document viewing, drafting, editing, and commenting in real-time and showing which
team members are currently present 'in the text' and could be sent an instant message through GD
chat. Such features and document access may be contributing to the stronger perception of the
tool contributing to improved final quality. Taken with the GD users who responded with
somewhat agree, a total of 70% of respondents noted improved quality.
DB users tended to respond in agreement overall, but with the majority being somewhat
agreed. With fewer features than GD to support collaboration, DB users would likely utilize
other external options like email, phone, etc., to support these activities. Therefore, the result is
not surprising. However, as DB adds similar real-time features with the option to connect
Microsoft 365, it would be worth exploring in the future whether this perception changes or
remains consistent. Changes in perception would largely depend on whether individuals find the
new DB features fit the tasks conceived in DB-supported teams. Similarly, it would be worth
further exploring the use of specific GD features and how quality is perceived to be improved
due to the use of the tool.
105

Factor 6 – Authorization / Relationship with Users:
Response data are included in Figure 11, and specific details are discussed below
Q21 - I was involved in the development of how the
team uses the collaboration tool.

Q22 - The collaboration tool meets the interaction
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*Q23 - The collaboration tool is too inflexible to be
able to respond to changing needs during
collaborative proposal development.
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Q24 - When requirements change, it is easy to
change the documents made available by the
collaboration tool.
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Figure 11. Responses to survey questions for Factor 6 (Authorization / Relationship with Users). X axis shows number of responses, and the percentage
of responses per group (DB or GD) is shown. *Note: Question 23 is negatively-worded and this figure retains the original response coding.
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Similar to what occurred for Factors 2 through 5, GD and DB users continued to reply
consistently. Firstly, a majority of both groups agreed (somewhat or strongly) that the
collaboration tool meets the interaction needs of the team and that the collaboration tool is easy
to change documents when requirements change. Second, a majority of both groups disagreed
(somewhat or strongly) that the collaboration tool is too inflexible to respond to evolving needs.
However, there was a mixed response as to whether they were involved in determining how the
collaboration tool would be used; of those who disagreed, twice as many strongly disagreed as
somewhat disagreed.
Several notable aspects can be observed in responses to the Factor 6 questions. 60.7%
GD users and 64% DB users somewhat or strongly agree that the collaboration tool meets the
interaction needs of the team. On the other hand, neither GD nor DB users responded with a
strong majority to whether they were involved in developing how the team uses the collaboration
tool. Among GD users, 25% strongly disagree, 25% somewhat agree, and 26.7% neither agree
nor disagree, whereas among DB users, 20% strongly disagree, 30% somewhat agree, and 34%
neither agree nor disagree. Similarly, there were somewhat lower majority percentages regarding
tool flexibility and change. 59% GD and 62% DB users somewhat or strongly agree that when
requirements change, it is easy to change the documents made available by the collaboration
tool. Notably, 24.6% of GD users and 20% of DB users neither agree nor disagree with that
prompt. This trend continues with the negatively-worded prompt that the collaboration tool is too
inflexible to respond to changing needs during collaborative proposal development: 50.8% GD
and 52% DB users somewhat or strongly disagree. Notably, 31.2% GD and 26% DB users
neither agree nor disagree with that prompt.
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Follow-up Semi-Structured Interviews
The information provided below highlights by factor various trends and insights from the
semi-structured interviews. The participants were a smaller sample size from the larger group of
survey respondents (13 interviewees from among the 113 survey respondents). The selected
information included below is provided in summary form. The responses are not a reflection of
all participants but repeated and important items applicable to the research questions of this
dissertation study.

Factor 1 – Respondent Characteristics:
For the semi-structured interviews, participants were asked questions aligning with the
survey questions and factors. They were asked to indicate which tool they would like to give a
perspective. The structure generally followed a conversation approach, returning to the questions
not already addressed directly or indirectly, as they appeared in the interview question list.
As noted previously, the difference between the responses of the two groups for Q2 and
Q3, regarding note number of years of use and number of past proposals respectively, is
statistically significant for the survey results, based on the Mann-Whitney U test. Based on the
survey results, on average DB users had been using DB to support grant for longer and had used
the tool to support more past grants than GD users had been using GD for the same purpose.
Of the 13 participants in interviews, ten elected to speak about both tools rather than just
one, as this would allow for easier comparison and freedom in the discussion. This was
allowable, given they indicated which tool was being addressed during the interview. Of the
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remaining three participants, two focused just on Google Drive, while one focused just on
Dropbox. One of the 10 participants addressing both tools indicated they were a longtime user of
Dropbox with high familiarity but a recent new user of Google Drive with limited familiarity. A
lack of familiarity with a tool may lead to challenges for teams to work through, as noted by one
interviewed respondent who stated, "when team members have very different comfort levels
[working in the tool], it can create some friction."
When prompted why users started using the tool, nearly all respondents indicated they
began using the tool(s) because they joined a team that had already been using it, or their
network had recommended the tool. Both scenarios touched on the subject of embeddedness at
an informal level where tools had been adopted by a substantial number of individuals
collaborating at the team level or identified as part of a researcher community.

Factor 2 – Quality / Features:
Relating to Factor 2, there were a number of positive features noted by interviewed
respondents, along with comments on the quality of the tool(s). If the positive features related to
specific TTF factors, they were included in those descriptions below. Comments provided by
interviewees that did not relate to a particular TTF factor were included in the larger discussion
of the research questions.
As noted previously, the difference between the survey responses of the two groups for
Q5 ("The collaboration tool allows me to make a significant contribution to the success of the
proposal.") is statistically significant, based on the Mann-Whitney U Test. On average in the
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survey, more DB users felt that DB allowed them to make significant contributions to the success
of the proposal than did GD users who felt the same way about GD.
Among interviewed respondents, in general the integration of the tool into file explorers
onto hard drives was reported as helpful, as was the ability to share information with others
through links and account-specific access. The tools were also seen as very helpful for document
collection as well, and GD in particular is beneficial for notetaking during meetings (e.g.,
brainstorming, recurring meetings, next steps tasks). The ability to comment in both tools was
repeatedly noted as a valuable feature for team member communications, review feedback,
assignment, task reminders, and the ability to email the folder "owner" when comments were
added or completed (supporting project management activities).
Lastly, the tools were seen as creating opportunities for collaboration that would not be
possible otherwise. To that point, two interview respondents noted that international
collaborations were either made easier or made possible through the use of these tools, with one
stating that "if you work in an interdisciplinary team, you have to have tools to integrate things,
otherwise it's just too inefficient." These teams are never co-located during normal collaborative
work by virtue of their distributed nature. As a result, these tools bridge access and connection
points for the team members, facilitating or enhancing the collaboration of international teams.
Separate from the positive aspects noted regarding the tool, interviewed respondents also
reported negative aspects. Any functionality issues or gaps specific to TTF factors are included
in those descriptions below, and other negative comments were also included in the larger
discussion of the research questions. General problems noted with these tools were primarily
related to space and integration. Three interview respondents indicated the tools' limited space (at
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the base level) for required management activities or solutions to be determined, though GD was
noted as performing better than DB in this area, and one respondent indicated they purchased a
higher tier of space due to their need to continue using DB. Regarding functionality, there is a
twofold issue related to standard elements in grant proposal writing: citation management and
document formatting.
Team research grant proposals include literature reviews and methodology sections that
require numerous citations to be included, and many researchers rely on citation management
systems to keep the information organized. The need for effective citation organization is
increased in team proposals because multiple authors are contributing content throughout the
document with citations specific to their expertise area. One interview respondent said citation
management was "the really clunky part right now for Google Docs" and another said "I wish the
referencing was better" in GD. Overall, five of the interview respondents noted citation
management a frustrating in one or both tools, and that neither integrated well with citation
management tools (e.g., EndNote and Zotero were mentioned) that would work well with MS
Word. Solutions mentioned by three respondents included pasting citations as comments within
documents or marking sections to be added later (when converted back to Word) were noted as
workaround solutions to this limitation.
GD was noted as being visually similar to but not seamless with MS Word, which can be
frustrating because of aspects like a conflict in familiarity with MS Word's established writing
interface. Different names for ribbon elements, different tool functions, and different locations of
features can be disorientated and lead to delays due to searching or devising workaround steps.
More significantly, while GD allows for .doc and .docx (Word) file loading, it converts to its
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proprietary Google Doc format if any drafting, editing, or commenting occurs in the online
interface. The converted format creates conversion-error artifacts in the document, particularly
with figures, images, and tables – elements frequently appear in team grant proposals.
It was noted by five interviewed respondents that conversion back from Google Drive
format into .doc or .docx (allowable in GD using its file download functionality) created
additional errors that had to be fixed, related to alignment, spacing, word count, and character
count. Word format documents are utilized in Sponsored Research Offices in their document
review to ensure sponsor guidelines are followed, so this step is necessary. However, these
conversion errors are so disruptive that they created additional steps in production and altered
how the document was managed at later stages of development (further discussed in the Factor 4
section below). With its higher level of integration with MS Word (either through requiring the
download/work in Word/upload approach or online access via Office 365 online), Dropbox faces
fewer formatting/artifact issues resulting from straight conversion issues. However, further issues
with document artifacts continue into the Factor 3 section below. A total of nine interviewed
respondents noted MS Word integration issues when using GD and/or DB.

Factor 3 – Information Availability / Reliability:
Relating to Factor 3, interview respondents discussed positive and negative aspects,
benefits, and frustrations regarding information and reliability with the selected tools. There were
positive and negative elements related to several related aspects of this factor. For clarity,
responses are discussed based on the aspect rather than collectively grouping positive or negative
feedback regarding the same aspects.
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The versatility of the tools was a highlight by multiple respondents, notably the variety of
filetypes that can be shared and accessed via the tool. However, some file types are subject to
conversion errors, as noted in the previous section. Access to the tool was also discussed
positively, that team members can join from anywhere, and the latest version of the document is
always available. Other respondents expressed concern that the systems could go offline (or
would be unavailable to a team member who is stuck offline) and have built-in offline
redundancy so that they can continue working even if the shared space or shared file becomes
unavailable.
Version control is another aspect with a mixed response. Some respondents noted the
benefit of GD's persistent change history and ability to roll back versions, particularly compared
with DB's less robust change log and rollback options. On the other hand, some have
experienced conflicting versions of files due to temporary offline conditions, slow file updating
in the past, or duplicated file creation when team members work simultaneously using the file on
a desktop client. The limited ability to compare and merge versions (something notably present
in MS Word) results in the need for manual comparison and potential loss of updates moving
from one version to another. There was also concern expressed at accidental deletion of files and
limited ability to restore them. One interviewed respondent stated, "I'm less inclined to use
Dropbox because I actually did have an issue where I accidentally deleted a lot of my work on
there when trying to clear space on my desktop." Solutions noted by respondents to reduce risks
mentioned above included periodic backing up of files elsewhere and enforcing a document
naming or header comment process to indicate when a file was last updated and by whom. On a
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related note, some respondents have adapted their writing process to include steps outside the
tool (further discussed in Factor 4).
Accessing information on changes made to the files is critical to PIs as well as team
members. Interviewees noted that change history (seven respondents) and comments feature
(eight respondents) are two methods for team members to get up to speed and stay up to date.
Additional aspects were noted as helpful or potentially helpful (if adopted by GD/DB). GD
provides detailed information to team members: viewers of the change history can follow line by
line changes over time, see who made the change, and revert to any of the earlier change history
versions of the document temporarily to view content or restore that instance as the latest save.
One interviewed respondent said as a positive aspect of GD that it "tracks changes automatically
and transparently so people know what I've done."
DB also includes some information depending on the team's setup. For example, earlier
versions of files can be viewed and restored, if a Word document had Track Changes enabled
prior to being uploaded into DB, it will track all changes in the file, and if users have Office 365
integration, they can enable track changes using the top ribbon. Some team members also rely on
the recent menu or email alerts (to the folder's owner) to provide a quick indication of changes.
On the other hand, three interview respondents preferred the change history available in Word
over what is available in DB or GD and preferred to work in Word possible, particularly at later
stages of development.
Both tools also offer multiple ways to write on the file online, either as an editor (with a
changes-accepted simple markup view) or as a reviewer where changes are visualized in the
document (similar to Word's Track Changes - all markup view) and require approval by an editor

114

or file owner. Multiple interviewed respondents indicated additional development in this area of
both tools would be very beneficial. Increased ability to reports on activities, sortable by team
member or document, or task assignment (further discussed in the Factor 5 section below) were
suggested as potentially significantly beneficial. Lastly, one interviewee noted concern regarding
document comments, that "when they are resolved, they disappear," making it harder to track
task completion.
Limiting access was another important aspect discussed by respondents. Because these
tools are third-party cloud-based options, there were some concerns regarding data protection
and security. It was mentioned by some respondents that they can add, limit, and remove access
to the folder to current or former team members as needed and that there are options for
password-protected folders available in DB. Taking protection a step further, respondents
suggested that evidence of file encryption or a "vault for special data," even from Google and
Dropbox, would be a welcomed improvement to this aspect of the tools. As a result, the
respondents noted that they have been cautious not to include any sensitive or protected
information in these tools at any time. This approach follows the relevant UCF policies (as noted
in the Methodology chapter). In general, having additional information about system security
from both tools would also be appreciated.
Google Drive and Dropbox are unstructured tools that allow teams a high degree of
freedom from system-required structures. As noted previously, many team members appreciate
the ability to create as many or few folders and subfolders as needed based on the team
configuration. However, the current settings may still result in frustration. Six respondents noted
DB as a more familiar (i.e., similar to desktop folders) and easier-to-use. Three respondents

115

indicated they preferred and used the desktop client version of DB or GD rather than the web
interface to access a shared folder. However, the unstructured nature also results in the
possibility of too many or disorganized subfolders/files, making it more difficult to find
information. Without a user-enforced hierarchy, people may have to search around for current
versions of files. There may be many subfolders and designated sections for large teams working
on complex team proposals, leading to individual frustration, such as a need to contact team
members to locate information. Complex team proposals often create a need for the team lead to
set rules and send reminders regarding file naming conventions, organization, and location.
Respondents noted additional file management features as a way to enhance the usability of the
tools, such as allowing open space for file arrangement.

Factor 4 – Ease of Use / Training:
Relating to Factor 4, responses by interviewees included various perspectives on learning
to use the tool, preferences in writing, synchronous and asynchronous activity, and later stage
editing and finalization. As noted previously, the difference between the responses of the two
groups for Q16 is statistically significant, based on the Mann-Whitney U test. Based on the
survey results, on average more GD users felt that GD made it easy to perform writing and
revision activities than did DB users who felt the same way about DB.
While many interview respondents were familiar with the tools, several noted that they
did not have high technical knowledge of their functionality. For team members with experience
using MS Word and beginning to use GD or DB (online via Office 365), the issue noted
previously about partial familiarity led to some confusion, and a slight learning curve was
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involved in utilizing the tools to their full extent relevant to team proposal development.
Generally, there was not a proactive approach employed to learning the tool ahead of time.
Instead, team members tended to prefer trying to use the tool for their relevant activities and
learn it through trial and error. When needed, short tutorial videos or an external search engine
were used to look up the type of task or scenario and see whether the tool could support it.
Interviewees' preferences regarding writing with the tool varied. Two interviewees noted
preferring to use paper or MS Word for writing and add the step of moving the copy into the tool
when drafted and ready for others to see. These interviewees noted that Dropbox encouraged this
approach to writing more than Google Drive.
Out of the interviewees, eight respondents shared views on synchronous writing. For
those writing within the tool, some found it encouraging to see colleagues working in it at the
same time, while others typically did not see them due to individual schedule differences. In
particular, the synchronous writing activities such as brainstorming and notetaking during team
meetings were noted as particularly useful in GD. However, some found the shifting document
length online while multiple synchronous authors worked on the shared document to be
frustrating (e.g., when someone adds text to an earlier portion of the document, later sections
shift downward). And others wrote outside the tool to be considerate of teammates so they would
not be annoyed by a scenario like the one described here. Some also noted that aside from
synchronous tasks, there is no need or direct benefit to writing within the tool and allowing
others to watch in real-time.
Change tracking is another important aspect discussed by the interview respondents.
Respondents' concerns about lost comments or documents have already been noted. Furthermore,
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there are also varied perspectives on how track changes are implemented in the tools. GD has an
always-on tracking feature and a secondary "suggested edits" option available on an individual
basis, which five interviewed respondents noted (four positively—enabling different ways to
communicate, and one negatively—making the interface less user friendly). A version of track
changes that exist in MS Word is a view where added, deleted, or changed words are indicated
through formatting clues like font strikethrough, specific font colors, and a line indicator in the
margins. This view is approximated in GD when using the "suggested edits" option. However,
MS Word also allows an individual to switch to Simple Markup view, which shows the changes
as they would be if everything is accepted. That view is not present in GD, and if people simply
edit the text without using "suggested edits," team members would need to navigate to the
change history to view those edits—a less than ideal process.
On the other hand, the base version of DB does not have a straightforward way to enable
Track Changes in documents. A step used by some team members is to create a file to upload to
DB with Track Changes already turned on, and they will then stay on until they are switched off
again by someone else in a desktop client. This approach works, except it, directs people back to
desktop clients rather than utilizing the online functionality. When team members use the Office
365 functionality, options similar to DB appear, allowing users to be "editors" (full change only
recorded to the change log) or "reviewers" (equivalent to the "suggested edit" option in GD).
Since many changes are made during the editing process, it was observed that in-line
editing tended to occur in a downloaded copy via MS Word as the document was in its later
stages. Some interviewees did prefer to share initial editing online, particularly the utilization of
comments directed to specific teammates. However, as the number of editors and more details
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began to occur, there was increased potential for confusion within the document, so editing tasks
sometimes became sequential in nature rather than concurrent. One interview respondent noted
that "if multiple people are meaningfully editing at once, that can be very frustrating if they don't
update quickly enough," and another stated that "a complicated or frustrating part if you have 30
people working on the document, they're all making comments […] and you don't know who's
talking or who's making the recommendation" As MS Word is frequently utilized in document
editing and revision at an individual level, the task of text editing on an individual level
sequentially in MS Word makes sense. This change in functions based on tool limitations
continues through the remainder of the proposal development process.
Nine interviewed respondents touched on the limited use of the tools during the later
stages where finalization is occurring. Respondents noted that while GD was utilized during the
early and middle stages, the team would switch to using MS Word and email as their solution.
Since formatting errors can prevent the acceptance of a proposal for review, one interviewed
respondent said GD was not reliable to finalize the document, primarily due to formatting
conversion artifacts and differences between Google Docs and MS Word. The writing elements
related to detailed grammar/mechanical editing, document formatting and positioning of
figures/tables are primarily handled at the end of the development cycle when it is transferred to
MS Word. Even if teams utilized online writing in DB through Office 365, they also tended to
move to the desktop client at the late stages of development. While this process possibly slows
potential efficiency and limits the visibility of the text, it also reduces the risk for errors or lastminute emergency changes required to be successfully accepted through the submission portal.
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With its positive elements and the limits noted above, it was generally asserted that team
members would rather stay with the tool in the future than switch to another tool without a good
reason for doing so. Familiarity and embeddedness (formal or informal) are effective motivators
to retain users. Reasons to migrate to a new tool included joining a team where a different tool is
well-established, increased frequency of frustrating elements with a tool, a significant increase in
file space, a shift in the individual's network/community preference, or enhanced security and
technical support.

Factor 5 – Production / Timeliness:
Relating to Factor 5, responses by five interviewees noted aspects related to project
management, efficiency, writing stages, and the final product. For example, multiple respondents
noted that the use of the collaborative tool had been incorporated as an essential element in
developing a team research grant proposal. These tools, as they exist (unstructured with limited
project management feature integration) do not manage the process. Still, their use is embedded
into activities that exist within and extend outside the tools. One interviewed respondent
indicated "I've been using [DB] for so long, it just is part of the process," and another indicated
they use the tools to support their workflow, rather than adapt based on the tool.
As noted previously, neither GD nor DB are Project Management software, and neither
have much base functionality supporting that part of the process. As project management is an
essential element in developing complex team proposals that need to be competitive, consistent,
complete, and finished on time, this can be frustrating for some. A solution noted by several
interviewees was that the individual who is PI for the proposal typically handles much of the
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project management activities, though not always. For example, during a proposal kickoff
meeting, some PIs may establish rules for using the tool (e.g., naming/organization conventions,
communication methods, editing/commenting instructions, etc.) to help everyone start with an
agreed-upon understanding of the process. The proposal is both a shared single technical
narrative and a collection of required supplemental documents that may be shared or individual
in nature (depending on the type of document). To help manage the various tasks required of
individuals, some PIs add an Excel sheet or tasks document listing sections/documents, names of
those working on each task, the status of the task (e.g., pending, complete, overdue), and a
deadline date for tasks to be completed.
Working backward from the submission deadline is an effective project management
approach, but having numerous tasks all due at the end is neither reasonable nor wise in case
unexpected delays interfere with finalization or submission. To keep people on track, some
interviewees noted that reminder emails and recurring team meetings are helpful, though these
tools directly support neither activity. In addition, project management functions such as a task
assignment dashboard, automatic reminders, and customizable activity reports were noted as
potentially beneficial options to add to the tools, as long as they could be flexible based on team
makeup and needs. Six interview respondents also noted that sometimes external tools were used
(e.g., a virtual whiteboard, video conferencing software, a planning tool, etc.) to help things
move forward efficiently.
A perspective observed in multiple respondents regarding efficiency attributed to the
tools is that their use can save time in specific instances, which cumulatively benefit the
development timeline. When deliberate shared work is needed (e.g., brainstorming, notetaking),
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the tools provide the shared writing space to support it. When rapid sequential steps are needed
(e.g., staggered reviews with commenting), the document stays available to the entire team in the
shared location (rather than moving to an email attachment that each team member will receive).
The shared functionality allows the next step to begin as soon as the update is observed. Overall
progress can be tracked more easily. If shared spaces were not available, email attachments often
serve the purpose of file sharing. However, greater version management needs and a slower
handoff process often make the timetable longer overall (or take time away from potential laterstage activities). The shared space also can save time when elements are combined into a single
document (e.g., a facilities information page will list, by institution, college, lab, etc.), specific
resources. One interview noted regarding the value of a shared space, that "when you've got three
or more people involved, I feel you would benefit from having a common storage location that is
universally accessible."
The email approach would require someone manually combining everything, whereas the
team members could directly update a shared document. If people work separately in parallel
sections of the same document, steps would need to be taken to merge versions (manually or
using a combining step in MS Word), adding additional work to the process. Some interviewees
also noted that the shared document contributed to their perceptions of team productivity,
notably when they observed the document developing and saw others actively working in it
(further discussed in the Factor 6 section below).
Lastly, interviewees' final team product was discussed by interviewees, though their
specific perceptions varied. Some respondents suggested that the final product would differ if a
tool had not been used. The benefits gained by using a tool include efficiency gains noted above,

122

increased attention to the document paid by the team overall, Additionally, one interviewed
respondent stated that proposals written together synchronously will have "much more unified
voice" than the relay approach. However, whether the quality is better, the same (but just
different), or potentially worse varies across the respondents' perspectives. The team may
influence the quality and context-specific factors, such as teams being well established or newly
formed (i.e., teams familiar with working together, further discussed in the Factor 6 section
below), differences in how individual members use the tool (e.g., some team members working
outside the tool while others work within it), proposal-specific requirements, time available to
work, and how experienced the team members are in writing research grant proposals
(individually and as part of a team).

Factor 6 – Authorization / Relationship with Users:
Relating to Factor 6, the interviewees provided perspectives on what is important, works
well or is challenging regarding communication, feedback, visibility, and trust. Successful team
collaboration relies heavily on various factors, including clear responsibilities, access to
information, and effective communication. As noted previously, these teams have a clear leader,
most often the PI, but everyone needs to have a shared team identity. Each member contributes
toward the collective product, and keeping the collective team focus requires regular and diverse
communication between team members and together as a whole. Interviewees noted their teams
used tools within and separate from GD and DB, including chat functionality (four respondents),
document comments (eight respondents), video conferencing (five respondents), and telephone
calls and texts (four respondents). Additionally, of the 13 interviewed respondents, 11 indicated
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they used email during the development process to supplement communication between team
members. The use of the specific tool is based on the level of communication needed,
preferences, and personal familiarity between team members.
As noted previously, a frequently used feature in these collaborative tools is document
comments. Eight interviewed respondents emphasized use of comments for various purposes,
including distributing task assignments (two respondents), providing feedback on a particular
part of the text (seven respondents), and sharing reminders on things that are needed (three
respondents). Comments exist within the tool itself, so some interviewees noted combining
comments with email, phone, or video conferencing. For example, they may send an email or
text message indicating comments were added to the document. This can serve as a reminder, or
it may be followed up with an invitation to discuss the comments over a video conference. It is
difficult to convey tone in short, constructive comments, and sometimes a discussion going
through them together allows both team members to ask questions, elaborate, and move forward.
Sometimes, the comments may allude to something difficult to capture in text, so a more
extended discussion of the issue and possible changes may be necessary.
A positive aspect in comments noted included the ability to have them directed to a
specific person, which auto-alerts them the next time they go to the shared document. Depending
on the access setup, a named alert may also auto-generate an email to that team member. A
negative aspect regarding comments in these tools is the difficulty tracking a comment once it is
resolved or deleted. Compared with an MS Word document, track change history automatically
hides completed comments but allows for their visibility to be enabled. The tools do not have a
user-friendly method for temporarily making resolved comments visible in-text again.

124

Team meetings were another critical aspect of team collaboration that interviewed
respondents discussed. As they currently exist, neither tool has features that would remove the
need for team meetings at various stages in the development process. Four interviewed
respondents indicated they utilize their collaboration tool along with video conference meetings
through Zoom (a popular free group video conference programs available online). If the video
conference can be used as a conference room, the shared writing space acts like a conference
room whiteboard to capture notes, visualize concepts, and more. Video conferencing as
described by one interviewee, is "one step above a phone call," but not as rich as in-person
meetings. The respondent continued, stating "I still like person-to-person stuff better, otherwise
you miss the body language. There are a lot of things you can gather by meeting with
somebody." However, in-person meetings are not a feasible option (discussed further in the
Conclusions chapter).
Regularity in meetings is essential for teams to maintain motivation and connection,
provide updates, share ideas, and discuss the next steps. Some interviewees noted that weekly
meetings via video conference (with notetaking in the tool) effectively engage virtual teams
working on a grant proposal. One interviewee noted that "when we have our meetings, everyone
gets into the file and starts looking at the proposal and generally that's been okay, but it's never
significant revision." As noted, using 1:1 video conferencing to discuss issues was also described
as helpful, particularly when addressing comments and assigned section revisions. As beneficial
as video conferencing can be, limits were also described, including limited body language and
potential distractions or interruptions for individuals at computers (e.g., multitasking, checking
emails, or network connectivity issues). However, in-person meetings are also subject to
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unexpected interruptions or distractions at times, but they may perhaps be less frequent by
comparison.
Finally, the potential for synchronous online visibility of teammates within the tools was
perceived as potentially positive or negative. If teams are established and familiar with using the
tool in a particular way, there is less potential for individual confusion regarding their teammates'
behavior. One interview respondent noted that "the synchronous ability is helpful. If I say on the
phone, 'this page, paragraph two looks off to me,' then we can work together on it." Another
interview respondent noted that "multiple people can collaborate on something at the same time
and you can actually see all the different people working on it. You can see where their cursors
are and they're editing things while you're editing something else. It's good for that." If the teams
are relatively small, then there are fewer opportunities for confusion. However, as teams grow
larger or become more diverse in their expectations and preferred methods for using the tool, the
potential for confusion and downstream conflict grows. As noted previously, team members can
find it helpful to see others working in the tool, but if individuals are working outside the tool,
then they may appear absent from the shared space. If there is a lack of communication regarding
why they are behaving this way (and there may be a good reason for it), team members'
motivation and trust may be challenged over time.
In this study, the teams focused on are all highly intelligent, talented, and productive
researchers. Therefore, there is a reasonable expectation that individuals can trust one another to
follow through on task assignments. However, in the absence of clarification, other team
members may see a lack of contribution and experience anxiety as deadlines approach. On the
other hand, for activities that do not need real-time in the tool (e.g., drafting a complex section of
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text), if team members notify others of what process they will be following, this approach may
be reasonable for the entire team.
Five interviewed respondents provided recommended enhancements to existing features
t, including (1) a way to hide the indication of someone being shown as currently online if they
are actually inactive (e.g., nothing has been done for a set period of time when someone leaves
their browser open) so that they do not incorrectly assume they are present; (2) enhancements to
the UI where an active online team member can send an in-tool popup message to another active
team member (effectively a more visible chat message that is difficult to miss). Multiple
interviewees noted missed chat messages were something that potentially reduces its usefulness.
The survey questions in this study provided helpful insights on potential unique aspects
between the two groups of users and showed correlation among most of the questions within
each of the TTF factors adapted from Goodhue and Thompson's study. The inclusion of semi
structured follow-up interviews provided opportunities for users of these tools to articulate
perceptions of the tool, note ways it has been used, and address limitations and opportunities to
improve the tools in the future.
In the Conclusions chapter, I will connect back to relevant literature and note how this
study may support, extend, or challenge some of those discussions, and I will also return to the
three research questions and review the relevant findings. Lastly, I will note the limitations of the
study and findings as well as make recommendations for future related studies.
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CHAPTER FIVE: CONCLUSIONS
In the context of collaborative writing work, tools like Google Drive (GD) and Dropbox
(DB) offer what Bolter in Writing Space describes as "remediation," which serves as both
"homage and rivalry" between one medium and another (23). Methods such as having a
temporary or permanent team meeting space, using white boards, word processors, e-mail,
phone, and even distributing copies of documents have been utilized for decades by teams
working on collaborative research grant proposals. GD and DB provide a writing space, channels
for communication, and a location for shared storage similar to previous tools discussed in the
Literature Review chapter that support similar collaborative writing work (e.g., Capture Lab,
Groupwriter, ICoSY, Collaboratus, Wikis). Still, they offer rivalry through aspects like greater
access (real-time, asynchronous, distributed) to the master document and relevant files/folders
and tool-specific features (e.g., metadata, track history, chatting, and integration with other
tools). In addition, elements related to team interaction and writing are remediated in GD and
DB, with potential perceived impacts on collaboration, productivity, and quality of writing.
Through remediation, these collaborative tools also offer a unique take on what Ong in
Orality and Literacy describes as "secondary orality," which is a deliberate participatory
approach to communication built on the foundation of writing and print (133). A virtual shared
space that allows team members to look together at a document, see one another (if present), and
communicate with one another in various ways supports participatory exchanges that help
develop and (re)shape the writing. In this study, some interviewees noted challenges working
together within the text, specifically interpersonal aspects related to commenting versus
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discussing, and how to show respect and collegiality when adding to or modifying existing text
or providing constructive feedback.
Perceptions of collaborative work and the tools used for the work are intertwined. As
some teams make use of online collaboration spaces to become virtual/distributed teams, benefits
and challenges emerge, and perception of work to be done necessarily shifts even though the
final goal remains essentially the same. Required compliance and formatting checks, sections,
page limits, and deadlines were present in hard copy submissions and continue today as most
funders use online submission portals with various automations enabled. Even though proposals
are written and revised through the collaborative work of team members no matter what tools are
used, the specific aspects of what the work entails and how it is performed necessarily shifts due
to the tools utilized. To quote Forman, King, and Lyytinen, "technology has always been
involved in changing the nature of work" ("Information, Technology, and the Changing Nature
of Work" 789). The ways team members perceive the collaboration tool as supporting (or failing
to support) communication and cohesion among team members, access and sharing of
information, and writing and revision are some of the aspects that contribute to their
understanding of what work is required to achieve the shared goal.
Virtual work has evolved over the past few decades as technology advanced and
technology adoption increased. As noted by Johns and Gratton, early virtual work grew from
including "virtual freelancers" (temporary, outsourced) to having "virtual corporate colleagues"
(established team members and technologies) over time, particularly as the use of e-mail, phone,
and office software became the norm ("The Third Wave" 68). The establishment of this type of
role, and the continual enhancement of the technology to support work, have contributed to
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greater adoption and adaption by teams today. Johns and Gratton observe that with "voice mail
and then e-mail, it matters less and less whether colleagues are on the same wing or even the
same continent" (69). This sentiment is echoed by Castells in Rise of the Network Society, that
our thinking and communication functions are directly enhanced and integrated with electronic
technologies that allow for creating, accessing, storing, and sharing information (100). The
findings of this study suggest that proximity matters to some and that collaborative tools are
integrated into how we create, manage, and share information.
This dissertation study examined team members' perceptions on the usefulness and
impact of using online collaboration tools to support collaborative writing and activities in
developing research grant proposals. The teams work together (from various locations, at shared
and separate times) in a designated space where writing stages, modes of communication, and
task management intersect. The collaborative tools noted in this study are unstructured, allowing
teams some flexibility within the space on how to share and organize information. The team
members are experts from numerous specialized areas, collaborating toward an interdisciplinary
writing product that presents a compelling, detailed plan for a team research project. The TaskTechnology Fit (TTF) approach developed by Goodhue and Thompson (1995) provided a useful
approach to capturing perspectives on how well the tool fits the work, how it is utilized, and its
performance impacts. The questions associated with the original study for this TTF model also
provided a helpful base from which characteristics specific to this study's context could be
addressed. This dissertation study addressed three Research Questions exploring how the context
of shared virtual spaces impact perspectives on collaboration (RQ1), productivity (RQ2), and
quality of writing (RQ3). Each question is discussed with context and findings below.
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Task-Technology Fit Model
The use of the TTF model is helpful for gathering perspectives on the collaborative tools
regarding collaboration, productivity, and quality of writing. The questions adapted from
Goodhue and Thompson's TTF study were grouped into five modified TTF factors along with an
additional factor on user characteristics. From the survey analysis data, it was observed that a
weak to moderate positive relationship existed between the five modified TTF factors and
between a majority of the individual questions. With a positive relationship, responses tend to
go up in response to one another, which supports the value of using the modified factors in
similar future studies. However, Factor 1 (Respondent Characteristics) created for this study did
not have a relationship (correlation) with the modified TTF model factors, suggesting that
varying lengths of time and experience with the tool did not directly relate to perceptions of the
tools. However, most survey respondents indicated using the tool for multiple years across
multiple proposals. There was also an observed statistically significant difference between the
two groups of respondents (GD users and DB users) for Q2 and Q3. A larger sample size
involving new users may help enrich the findings related to this factor.
Since the questions related to Factors 2-6 were adapted from Goodhue and Thompson's
given set of questions, it may be possible that, through refining the wording in the questions that
showed weakest relationship (or no relationship) with other questions, that aspect may be
increased for those questions in future studies. Another option may be that notably weaker
relationship for specific questions within a given factor potentially suggest shifting perceptions
toward that aspect in the context of using GD or DB in support of the development of a team
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research proposal. There may also be other potential reasons that may help with understanding.
Future related studies may shed more light into this area.
Regarding survey completion, responses were split regarding which tool was used (GD or
DB), although the majority of responses to each question tended to be the same across the two
tools. The features of the tools are similar, though the specific designs, some functionality, and
the ways interviewees indicated they used the tool varied. Despite differences in practice, this
shared perception speaks to the importance of familiarity and embeddedness, highlights critical
elements in collaborative tools as suggested in relevant scholarship below, and reinforces the
importance of fit of task and technology as an approach to evaluation rather than assessment
strictly based on available features. Shared trends and differences in survey response data unique
to each tool will be discussed below.

RQ1: How does the context of shared virtual spaces impact perspectives on collaboration?
As collaboration is considered in a virtual context, individuals' past experiences working
and interacting with team members in both virtual and in-person settings inform individual
preferences and expectations for collaboration in the future. As a result, some teams shift from
in-person to virtual configurations, and others begin as a distributed group that will utilize
collaborative tools. Through remediation, particularly as technology advances and relevant
features are integrated into everyday life (e.g., video chatting), the tools can increasingly address
expectations for collaboration among teams.
In the survey response data, both groups of survey respondents (those who selected
Google Drive in Q1 and those who selected Dropbox in Q1) tended to feel the collaborative tool
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met their needs, is up-to-date, and facilitated coordination, but were mixed about whether other
critical features may be missing. A majority of both groups agreed (somewhat or strongly) that
the collaboration tool meets the interaction needs of the team. However, both groups had a mixed
response of agreement and disagreement to Q21 ("I was involved in the development of how the
team uses the collaboration tool"). Of those who disagreed, twice as many respondents selected
strongly disagree as those who selected somewhat disagree. This data suggests that determining
how the tool is used does not necessarily influence other perceptions of the tool's fit and
usability, which aligns with the observed moderate relationship of tool interactivity with
questions regarding other aspects of the tool. Sometimes in practice, the team does not
collectively determine how a tool is used, but rather the team leader (i.e., PI on the grant
proposal) decides on use conventions. Repeated studies with larger sample sizes may provide
additional insights in this area.
Geoffrey Cross discussed the benefits of in-person meeting spaces. He noted motivation
as an important challenge for teams using collaborative tools, that "technological space may be
dehumanizing" for virtual teams ("Collective Form" 95). Similarly, Galegher and Krout assert
that "long-term collaborative work is likely to involve a recurring need for face-to-face
interaction" periodically ("Computer-Mediated Communication" 136). Johns and Gratton note
that in the most recent wave of virtual work, intentional efforts have been made to foster social
exchange through, when possible, periodic team in-person/on-site meetings and through the use
of technologies that help promote the sense of a "shared [virtual] environment" (69). Such
exchanges foster what Hakonsson, Obel, Eskildsen, and Burton call "synchrony" or shared social
connections/emotions. They note that despite limited social cues transmitted over
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communication media, "over time, users can adapt to their limitations and effectively develop
interpersonal relations" necessary for effective collaboration ("On Cooperative Behavior in
Distributed Teams" 4). The authors also assert that the potential for problems due to
communication via media are reduced following initial in-person meetings (8). In follow-up
interviews collected for this dissertation study, video conferencing was described by some
respondents as better than text and phone but not as rich as in-person meetings. The value of the
in-person meetings for conveying information in groups, particularly during kickoff and
brainstorming, was observed in this study.
Boell, Cecez-Kecmanovic, and Campbell noted that "activities such as writing and
coding, concentrating, working in teams and exchanging ideas, clerical work, collaborative
decision making and seeking and providing advice, all differ in terms of individuals' personal
need for either quiet, interruption-free working conditions or interactive face-to-face interactions
with colleagues" ("Telework Paradoxes and Practices" 126). A virtual configuration allows
individual team members to work on tasks with conditions they prefer rather than work in the
conditions of a co-located team. However, others may prefer co-location for richer
communication and greater immediacy with team members when needed. Some interviewed
respondents discussed this situation in this dissertation study. It was shared that in the context of
meetings, as helpful as video conferencing is, limits to its richness (e.g., capturing body language
and spatial audio channels) may lead to more distractions. Furthermore, the virtual meeting is
more susceptible to various individual interruptions, collectively impacting the whole team. An
awareness of a collaboration tool's potential, limits, and its impact on team collaboration was
expressed by one of the interviewed participants as: "The ability to be 'in' the document, working
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on it, and talking to each other at the same time is often a clumsy three-corner process. It doesn't
always work as smoothly as the technology allows. There is human friction."
On the topic of managing conflict between team members, Windeler, Maruping, Robert,
and Riemenschneider write that it "can be challenging when teams are distributed, […] never
meet face-to-face, and […] communicate exclusively through information and communication
technologies (ICT)" ("E-Profiles" 609). Some respondents noted comments related to this issue
in this dissertation study's follow-up interviews. Interviewees noted their teams have used tools
within and separate from GD and DB, including chat functionality, document comments, video
conferencing, telephone, text messaging, and e-mail. An e-mail or text message may be sent
from one team member to another, indicating comments were added to the document. This
communication can serve as a reminder, or it may be followed up with an invitation to discuss
the comments over a video conference. Some interviewees noted preference to combine sharing
document comments with e-mail, phone, or video conferencing to foster positive exchange,
discussion and avoid miscommunication. Respondents reported difficulty conveying tone in
short constructive comments. Sometimes, a discussion going through the document comments
allows team members to ask questions, elaborate, and move forward respectfully.

RQ2: How does the context of shared virtual spaces impact perspectives on productivity?
Individual preferences toward specific collaborative tools and perceptions of what it is
like to work using them vary widely, which may impact productivity in multiple ways. Team
members bring past experiences, opinions, and expectations with them, which can influence the
distribution, completion, and management of tasks. Additionally, Nunamaker Jr., Briggs,
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Mittleman, Vogel, and Balthazard apply Team Theory to productivity and assert that team
members' attention are divided between communication, deliberation, and information access"
("Lessons from a Dozen Years" 165). They go on to say that productivity can be increased with
the use of collaborative tools through reduction of attention costs of these processes (167). The
collaboration tools can centralize information (e.g., documents, revisions) and streamline some
communication (e.g., comments and real-time chatting), attention costs are reduced in those
ways and a resulting productivity increase is anticipated.
Both groups tended to agree in the survey response data (though a smaller majority),
preferring the tool they selected in Q1 (DB or GD) over others. A greater majority also agreed
that it is easy to learn how to use the collaboration tool effectively and that the resources are
convenient and easy to use. As noted by an interview respondent, "When you've got three or
more people involved, I feel you would benefit from having a common storage location that is
universally accessible." However, a majority of both groups still agreed that the level of detail is
appropriate, that the content is readable in the collaboration tool, that information is easy to find,
and that they can count on it to be available when they need it. Furthermore, a majority of both
groups agreed (somewhat or strongly) that the collaboration tool is easy to change documents
when requirements change. Lastly, a majority of both groups agreed that the documents stored
are needed to carry out tasks, and they can quickly get information about team members' activity
and progress.
A statistically significant difference was observed between the two groups of respondents
(GD users and DB users) regarding Q5 ("The collaboration tool allows me to make a significant
contribution to the success of the proposal."). Overall, 72.6% of DB users and 84.4% of GD
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users agreed with the statement. However, on average, more DB users than GD felt more
strongly that their collaboration tool allowed them to make significant contributions to the
success of the proposal. With the presence of unique and similar features across DB and GD, a
future study examining the specific features within the collaboration tools that users felt best
supported them in making contributions would be of value.
Regarding survey Q11 ("There are accuracy problems in the collaboration tool I use"),
both groups of survey respondents tended to disagree with the statement, but the majority of DB
users disagreed more strongly than GD users, and a quarter of users from both groups neither
agree nor disagree. These results may be due to issues like accommodating finalization
inconsistencies with MS Word in GD and managing version updates in DB. They were both
noted in response to related questions in the follow-up interviews.
With productivity aimed towards the successful outcome of a well-written,
complete/correct, and on-time proposal, Verburg, Bosch-Sijtsema, and Vartiainen suggest that
familiarity with and experience using the tools is important and that "the novelty of technology
used in dispersed teams has been found to negatively impact team performance" ("Getting it
Done" 70). Some tools like Microsoft Office and e-mail are highly embedded. Multiple
interviewees noted that some tasks completed in the collaborative tool may be done in
established alternatives. On the other hand, one interviewed respondent indicated "I've been
using [DB] for so long, it just is part of the process." Therefore, these tools may also become
embedded for some as they engage in collaborative writing work of this type.
A statistically significant difference between the survey responses of the two groups for
Q16, and on average more GD users than DB users felt their tool made it easy to perform writing
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and revision activities. This may be due in part to the availability of shared online text drafting
an editing, something that is built into GD and is arguably one of its most prominent features.
While GD and DB may be familiar, newer features (e.g., synchronous editing in DB), are
possibly welcome but certainly add some novelty to the tool's perceptions. Among interviewees,
most DB users had not utilized the synchronous writing option; however, most GD users did use
that feature, so some features considered enhancements to established tools might not translate to
regular use until the perception of novelty is reduced.
Using the tool may provide efficiency gains in reducing delays in transferring
information and providing unique opportunities for simultaneous tasks. In this dissertation study,
a perspective observed in multiple interviewed respondents regarding efficiency attributed to the
tools are time-saving approaches during specific instances in the development process
cumulatively benefit team efficiency and modify the production timeline. Specifically, when
deliberate shared work is needed (e.g., notetaking, brainstorming, other shared steps, the single
online writing space provided a highly efficient remediation of separate related tasks that would
otherwise require individual elements to be gathered, collected, and combined manually (with
duplications removed and organization required). Additionally, some interviewees reported that
the shared document contributed to their perceptions of team productivity, particularly when they
observed the document developing and saw others actively working in it.
On the other hand, productivity can be negatively impacted due to the novelty of a tool
and the time required to learn to use it effectively. Time may be regularly required to learn how
to adapt tasks or processes to the tool's context. It is difficult to know when learning may be
necessary during the process—otherwise, errors, delays, task-based and relational conflict,
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breakdowns in communication will increase frustration. Team members may learn on the fly, as
noted in multiple interviews, rather than systematically learn how to use the tool. This approach
may be effective because it focuses learning based on use and specific needs, but it also
interrupts progress in completing the task that could be completed differently outside the tool.
GB and DB do not provide extensive project management (PM) support at the level of a
team leader, (e.g., showing and tracking task assignments and completion status, scheduling
deadlines for tasks to be completed, auto-sending reminders to members with outstanding tasks
when their deadline is approaching, and producing activity reports to the person assigned as
project manager), so this is handled through workaround solutions. However, some PM
approaches were noted in interviewed respondents to this dissertation study. To help manage the
various task assignments and tracking, a simple spreadsheet or text document listing sections,
assignments, due dates, and statuses are created by the PI or a designated project manager. This
document requires manual updating through the development timeline. Some team members also
rely on the Recent menu or e-mail alerts to follow changes at a high level. Many respondents
interviewed on this topic indicated that additional development of PM features for both tools
would be helpful and utilized, including task assignments, tracking, and the ability to run
granular activity reports based on tasks and team members.
Current features like the document change history, automatically generated update emails sent to the folder's owner, and (in GD) tagging specific comments for an individual team
member align with PM activities. In the future, these tools may add more PM-related features,
including task assignments, automated progress reports, reminders, and status reports.
Interviewees brought up such features as helpful features that would improve the usefulness of
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the tools. Multiple interviewees stated that online collaboration tools had become a permanent
part of their process, even with the lack of integrated PM features. One of the interviewed
participants in this study expressed a perception that the positive impact on productivity grows as
the number of team members increases: "I think the tools are really critical to the efficiency that
we need. If you work alone, with one person, or if you're just a really small team, that's a
different story. But if you work in an interdisciplinary team, you have to have tools to integrate
things. Otherwise, it's just too inefficient."
As noted above, greater amounts of time are needed to cultivate and maintain rapport
with teammates via the communication medium provided by the technology. Several respondents
reported recurring meetings were an essential element in productive collaboration. Weekly or
regularly occurring meetings over video (with notetaking within the tool) was noted as an
effective approach to use the tool's functionality and help keep teams connected and aware of
task assignments, progress, and deadlines.
Separate from meetings, there are various perceived impacts on perceptions due to being
'visible' in the online space because others can see who is currently viewing the text and what
they are actively writing, editing, revising, or commenting. Such events may be seen as
encouraging or opportunities for informal and unscheduled communication, as was noted by
multiple interviewees in this dissertation study. On the other hand, Johns and Gratton note that
for some, "'presenteeism' makes them feel they need to show their faces,"" even if they may
prefer to work on a task elsewhere ("The Third Wave" 72). In the interviews for this dissertation
study, several respondents had comments related to visibility within the tool. As noted
previously, some interviewees were encouraged to be more productive by seeing team members
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also working in the tool simultaneously. However, other respondents found the dynamically
changing view of the document being revised in multiple places at one time to be frustrating, and
some preferred to do individual writing outside the tool to avoid annoying teammates with a
dynamically changing view. Lastly, a number of interviewees suggested that apart from
synchronous tasks, they did not perceive a need or benefit to writing within the tool in real-time.

RQ3: How does the context of shared virtual spaces impact perspectives on the quality of
writing?
The ways team members work and interact are impacted by the collaborative tools used,
and the resulting product is also a reflection of those differences. Things like shifts in time spent
at different stages in development and different approaches to sharing information among team
members may also impact the perceived quality of writing in the minds of individual team
members. If the remediated methods feel "authentic" during stages of writing and collaboration,
then the quality may be perceived as benefiting from the tool's use; if not, then the opposite
effect may be perceived.
Part of the discussion of newer technologies remediating earlier practices in workplace
writing involves the role of fostering "authentic" experience, though this occurs at the individual
level. If activities seem awkward or limited, as may be the case for some who use video and text
chatting but prefer to meet in person and talk over the phone. This sentiment was expressed in
some interviews. As mentioned previously, some interviewees would combine document
comments with e-mail, phone calls, and video chat, and some preferred in-person meetings
whenever reasonable and applicable to the team.
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Perceptions of writing within the tool were varied as well, ranging from being
comfortable to work in the space, less comfortable than writing alone using MS Word, to being
perceived as the place where drafted writing was pasted in after being written elsewhere
(sometimes by hand and then transcribed) offline. Some interviewees preferred to write outside
the tool, while others regularly wrote within it and experienced minimal issues during drafting or
commenting. Respondents who preferred using paper or MS Word for writing or revising added
a step of uploading to the tool whenever a draft or reviewed/revised copy is ready for others to
see, but they saw this as how best to accomplish individual tasks.
On the other hand, the ways that interactions occur may seem appropriate for the tool and
team, as noted by some respondents interviewed for this dissertation study. Multiple respondents
who discussed international collaborations suggested that the tool made the work possible or a
smoother process. It was also observed that these tools are best utilized when the team
understands how to use them toward the team's goals. Consistency in understanding and use is
likely to occur in established teams or teams where tool use, information, and expectations are
discussed and agreed upon at the beginning of the collaboration.
If writing occurs in a space where any team member has equal access to add to or change
what is written or being written, then the perspective of authorship may also shift toward a more
collective one, though it is unclear if shared authorship contributes to a more unified voice in
writing. The aspect of a unified voice was noted in the interviews, that more attention paid to the
text by all team members through the development could contribute to a more unified voice as
compared to a text using a sequential approach to reviewing. The situation where members are
both writers and readers of the same overall text is reminiscent of what Ong describes as orality's
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harmony and shared participation between speaker and listener (Orality and Literacy 133),
though remediated in the collaborative tool's dynamic writing/communication space.
Ultimately, the writing product may differ in its development and individual perceptions
on quality across the two instruments in this study. In the survey data, a majority of both groups
agreed that the collaboration tool makes it easy to perform writing and revision activities.
Among survey responses to Question 20 ("Using the collaboration tool impacts the overall
quality of the final documents"), there was a nearly 2:1 ratio of strong agreement from GD users
as compared to DB users. Overall, a majority of both groups agreed that using the collaboration
tool impacts the overall quality of the final documents. The sentiment that quality is potentially
impacted by the tool was echoed multiple times during interviews in this study. For those with
this perception, they attributed the impact to factors like productivity/efficiency gains reducing
delays, more time for review and revision, shared document annotation capabilities for reduction
in version control needs, and greater access to documents by team members at different places
and times, using different computers—e.g., work computer as well as home laptop and mobile
device.
On the other hand, some interview respondents indicated they did not perceive tool as
significantly impacting the quality of writing. Instead, they felt that quality is impacted by the
traits of team members (their intelligence, qualifications, cooperation, and skill), rather than by
the specifics of the tools used. In the context of the documents focused on in this study (team
research grant proposals), the team members would bring their specialized knowledge and skill
in describing and planning research activities, with a collective ultimate goal of a funded
proposal. With that context in mind, having the perception that quality is not significantly
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influenced by the tool is reasonable. One participant succinctly articulated much of this
sentiment during the interview: "Without a collaborative tool, it's clunkier, more timeconsuming, and less transparent as to who's doing what and when and how. I might feel better
about writing throughout the process with a collaborative tool because I can see and comment
and ask to chat about it, but I think at the end of the day, the quality is about the same. Everyone
I work with I trust to produce something of high quality."

Shifting Perspectives
Over the past several decades, scholarship has noted and discussed the use of
collaborative tools and their fit, features, and influence on work. Such discussion is a reflection
of advances in computing and networking capabilities. However, but Forman, King, and
Lyytinen assert regarding the topic in general that "technology has always been involved in
changing the nature of work" ("Information, Technology, and the Changing Nature of Work"
789). New tools can allow individuals to complete more work (e.g., through efficiency gains,
automation, etc.), new kinds of work (e.g., virtual outsourced expert consulting), or work in new
ways (e.g., interactive distributed virtual teaming). New tools also point to identified needs and
technology capabilities. Technologies offering various video/text communication options point
to the need for rich and simplified communication options between individuals and groups. They
reflect capabilities that do not match the richness of in-person exchanges, so further advancement
is likely in the future.
On the other hand, past research and perceptions of this study note that this need is
somewhat varied and based on project timing and past experience. Forman, King, and Lyytinen
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note that "work practices can and often do change significantly (but in unpredictable ways) as a
result of information and technology" (792). Significant and unpredictable changes in work
practices due to information and technology certainly are disruptive and influence the
perspectives of individuals working in teams. In a scenario relevant to this study, when teams
that have not collaborated previously begin working in an online collaboration tool on a team
proposal, such disruption may occur for individuals lacking experience using the tool. This
potential for disruption should lead teams to consider and discuss task-technology fit, team
context, communication needs, and individuals' past experience before beginning the
collaborative writing work.
A good portion of literature regarding team collaborations and collaboration tools
discussed the topic from a corporate team perspective. As noted previously, there are some
similarities in social and power dynamics considerations among corporate teams and academic
teams (e.g., between manager/PI and team members, junior and senior members). Important
differences also exist, such as onboarding provided to team members on working with the team
and using the tool (present in corporate teams, likely minimal or absent in academic teams), how
the team formation occurs (corporate teams are hired and assigned the project, academic team
members decide to respond to an opportunity to propose or invitation to join the team for this
project), and need to identify and address assumptions and expectations based on norms and
terminology from their department, discipline, etc.
Additionally, the power of a project manager over team activities is challenged in the
context of academic teams, where more negotiation and shared power (between PI research
administrator) may occur. The audiences of the product developed may greatly vary between
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teams in both contexts, with proposal developed by academic teams always falling under
multiple levels of evaluation and reaching definitive yes/no states at time of submission and
afterward when being reviewed be funding agency. Lastly, while both types of teams involve
deadlines, the emphasis on efficiency and productivity will be less prioritized in academic teams,
due to the nature of what is being developed – a clear, compelling, complete, and compliant
proposal to convince the sponsor to award the team with funds to perform their proposed work.
More research and scholarship specific to the academic contexts where teams prepare research
grant proposals using available tools (e.g., from rhetoricians, sociologists, technologists,
technical communicators, and more) are recommend, in order to expand available knowledge
and draw greater attention to how they are similar to and different from teams in corporate
contexts.
In 2004, Noël and Robert shared findings of a study where they interviewed experienced
collaborative writers to see what tools and features were preferred. Change tracking, version
control, and synchronous work functionality were important (63), but that most still used word
processors for writing and e-mail for communication (81). The authors asserted that "if a
designer chooses to build a separate collaborative writing system, it would have to integrate
seamlessly" with those tools (84) ("Empirical Study on Collaborative Writing")." More than a
decade later, many interviewees in this dissertation study expressed similar sentiments on
preferred functionality and need for integration, but there are also some enlightening differences.
For example, the specific writing focused on in this study is subject to very strict formatting
checks, and the collaborative tool GD does not reliably match the formatting present in MS
Word, a tool that does pass the compliance checks in submission portals. DB more recently
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offered online drafting capability through the Office 365 integration. Still, no interviewees noted
that tool's ability, while drafting online, to match the MS Word desktop client formatting for
finalization. Therefore, the tendency to finalize the document outside the tool makes sense.
Ten of the interviewed respondents in this study indicated they are comfortable writing or
editing within the tool during development. This sentiment may reflect a slowly growing trend
toward more users becoming comfortable working within shared collaborative writing spaces.
Since GD users experienced the integration issue noted above, and DB users rarely utilized the
more recently available MS Office 365 integration, the results are consistent with what may be
expected due to inconsistency and novelty. However, if another similar study is conducted 15
years from today, both these issues may be largely reduced through the tools' continual updating
of functionality and growing public familiarity/use. Therefore, it would be helpful to assess
perceptions of writing within similar unstructured collaborative tools at that time to observe
whether the tendencies toward the work are persistent or if they have changed along with the
technology.

Limitations of this Research Study
This dissertation study was designed based on specific document types, collaborative
tools, and types of team members. The TTF was selected due to its validity when assessing
perceptions regarding the intersection of technology on work and its use. The research questions
fit the specifics noted above and are appropriate to the study's overall goal to explore perceptions
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of how teams work together using collaborative technologies to develop shared texts. Limitations
to the results of this research study are discussed below.

Population – The population recruited in the study was based on available access in
multiple ways. Participants reflect individuals who have used one of the two selected widely
available collaborative tools in the past for the purpose stated above. Working in a research
institution, I was able to contact researchers who have worked with the central office research
development team in the past several years to invite their anonymous participation in the study.
However, an invitation was not distributed across the entire university, so the sample is not a
representative sample of the entire institution.
The invitation was also extended to comparative faculty members at other Florida
institutions who worked with their research development offices. The contact information was
not collected from those who completed the survey but did not elect to participate in the optional
follow-up interview. Some assumptions can be made, including that the respondents are
researchers at Florida institutions, but specific information like faculty rank, college, department,
and individual demographic information was not captured in the study instruments. Those
aspects may be worth exploring in the future, and it could be enlightening to observe perceptions
along some of the lines noted above. If such a study were to be completed, a larger sample size
would be recommended to allow for adequate analysis at those levels. Additionally, a larger
sample size (e.g., 500 participants) for the online survey may help to strengthen the
generalizability of the results. An increase in the number of follow-up interviews would similarly
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provide insights, but the increase in qualitative work would also require additional support or a
longer timetable for transcription and analysis.

Study Instruments – The online survey was designed to be easily accessible and not
require too much time of respondents to foster a large completion rate. The majority of questions
coming from the validated set of questions, and the default anonymity of respondents supported
IRB expedited review and approval. Several questions were negatively-worded, which required
additional analytical steps and could be made clearer to respondents, so it is recommended that
all survey questions be positively-worded if possible. A limit in the new factor added, respondent
characteristics, required respondents to select only one tool to discuss, to help focus perceptions.
However, when a sample from the respondents was interviewed, multiple individuals indicated
they have used and could speak comparatively regarding both tools in the interview.
In addition to the extra respondent characteristics that could be captured (noted above),
an option may be added where respondents can note if they have used both tools, which prompts
an additional question in each modified TTF factor where the two tools are ranked relative to one
another. Such ranking questions could also be added to the follow-up interviews when
applicable. Additional questions (with text entry response fields) could also be added to the
survey to provide context better: Have you tried other tools? Have you been a team member
and/or PI in past proposals? How large were the teams you worked with on past proposals?
What discipline(s) were represented in the teams you were a part of? What type of sponsors did
you submit the proposals to (e.g., federal, private, institutional)? The inclusion of these
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questions could provide additional context and follow-up discussion that reveal trends among
specific populations or for particular sponsors across the three research questions.

Collaborative Tools – The study focused specifically on the use of Google Drive or
Dropbox, with their subset or integrated features. These tools were selected for maximum
availability to the population. They are unstructured tools that allow teams a higher degree of
control over content and organization than available structured document management or project
management tools. The study could be repeated and expanded with larger populations and the
additional questions noted above and by adding one or more unstructured tools that may be
available, such as Microsoft Teams, OneDrive, LibreOffice, Zoho Docs, Box, or other similar
tools. However, with each tool added to the discussion, specific consideration of the tools'
features and functionality should be performed so that any necessary steps are taken to include or
adapt questions (survey and interview) that broadly address all tools' available functionality.

Future Research Potential
In addition to the ways the study could be expanded in future studies through the
modifications suggested above, additional recommended aspects may be helpful to incorporate in
future related research. Recommendations are based on the recent influx of users of virtual tools,
the potential to better explore perceptions that lead to team conflict, and additional specifics from
previous literature on how the tools and team activities are discussed.
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Remote Workforce 2020/2021 – During 2020 and 2021, all faculty and staff at UCF and
FSU (as well as many workers nationwide) were required to work remotely for an extended
period of time to adhere to social distancing safety protocols in response to the COVID-19
pandemic. With the significant increase of work (and collaboration) being performed virtually by
the target population (among many others), it would be enlightening to investigate whether
perceptions shift regarding the tools' usefulness, novelty, appropriateness for communication,
and support of collaborative team research grant proposal writing. Will these virtual
configurations and tools become embedded for some, and will others adopt a hybrid approach? It
remains to be seen at the time of this writing.

National and Cultural Diversity – An aspect noted in related literature but not playing a
significant role in this study design is the impact of diversity on team collaboration. For example,
Han and Beyerlein note that information is interpreted through individuals' values, biases, and
expected norms, contributing to misinterpretation ("Framing the Effects" 354), and they provide
recommendations to help teams collaborate effectively. Adding questions to the survey and
interview regarding those aspects, along with collecting respondent demographic information,
could result in additional insights to discussing individual perceptions of the tools and how well
they support writing teams.

Taxonomy and Tool Recommendations – The suggested need for a taxonomy of
terminology, as put forth by Posner and Baecker ("How People Write Together" 127) and
expanded by Lowry, Curtis, and Lowry ("Building," 2004), could be beneficially applied to this
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study design in the future. In future studies, the inclusion of a brief reference list of this
taxonomy, provided ahead of time to interviewees, may help lead to more specific details
characterizing their perceptions of the tool's fit. Researchers may adjust follow-up questions
according to those terms as well for greater specificity. Additionally, Posner and Baecker make
thirteen recommendations for tools based on their study's findings (135). Those
recommendations could be applied in future related research to characterize the collaborative
tools at a preliminary stage to help determine what adjustments may be needed to the survey and
interview questions to best capture individual perceptions of the tool while mapping to the TTF
factors.
.

152

APPENDIX A:
INVITATION TO PARTICIPATE
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Subject: Research Study on Collaborative Tools

Good afternoon,

You are being invited to take part in a research study. Whether you take part is up to you. The purpose of
this study is to examine how faculty researchers perceive the usefulness and impact of technologies used
to support collaborative grant proposal writing. Specifically, the study focuses on the use of Google Drive
or Dropbox for this purpose. When researchers work together on a research grant proposal, the
collaborative tool affords specific features and team interactions during proposal development, and they
may differ from how a team would collaborate in person. This study is interested in perceptions on those
differences and what impact, if any, they might have on team collaboration and proposal development. It
is believed that through participant feedback, useful trend information may emerge that will add to
existing knowledge on team collaboration and may lead to improvements to future collaborative tools.

Participants are asked to complete a short survey in Qualtrics. The survey is expected to take no longer
than 5 minutes to complete. Responses are anonymous and confidential. If you are interested in
participating, please visit the survey at: http://ucf.qualtrics.com/jfe/form/SV_eLKyXMON9MYfif3

The final question of the survey invites you to participate in an optional follow-up virtual interview in
Zoom, to be scheduled on a day and time at your convenience. If you are interested in participating in the
optional follow-up interview, the virtual interview would last approximately 30-60 minutes.

Your participation in this study is voluntary. You are free to withdraw your consent and discontinue
participation in this study at any time without prejudice or penalty. You must be 18 years of age or older
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to take part in this research study. If you have questions, concerns, or complaints, contact: Dr. JD
Applen, Faculty Supervisor, UCF College of English, at JD.Applen@ucf.edu.

IRB contact about your rights in this study or to report a complaint: If you have questions about your
rights as a research participant, or have concerns about the conduct of this study, please contact the
Institutional Review Board (IRB), University of Central Florida, Office of Research, 12201 Research
Parkway, Suite 501, Orlando, FL 32826-3246 or by telephone at (407) 823-2901, or email irb@ucf.edu.

For more information: Explanation of Research and Consent

Thank you,
Josh

Joshua Roney, Doctoral Candidate
Texts & Technology Ph.D. Program
UCF Research Development Team
University of Central Florida

155

APPENDIX B:
SURVEY QUESTIONS
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Respondent Characteristics
1. Select whether you are responding based on your experience with Google Drive or Dropbox.
2. How long have you been using this collaboration tool? (0-1yr, 2-3yrs, 4-5yrs, 6 or more yrs)
3. About how many grant proposals have you collaboratively written using this tool? (1, 2-4, 5+)

(Circle one per each line.)
Strongly Disagree, Somewhat Disagree, Neither Agree Nor Disagree, Somewhat Agree, Strongly Agree.

Quality/Features
4. The features of the collaboration tool are up to date enough for my purposes.
5. The collaboration tool allows me to make a significant contribution to the success of the proposal.
6. The collaboration tool available to me is missing critical features that would be useful to me in
collaborative proposal development.
7. The collaboration tool does not support my collaborative proposal development needs.

Information Availability/Reliability
8. The collaboration tool maintains information at an appropriate level of detail for my purposes.
9. The documents/information that I need is displayed in a readable and understandable form.
10. It is easy to find specific information or documents stored in the collaboration tool.
11. There are accuracy problems in the collaboration tool I use.
12. I can count on the collaboration tool to be available when I need it.

Ease of Use/Training
13. I prefer to use the collaboration tool to other collaboration tools.
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14. It is easy to learn how to use the collaboration tool effectively.
15. The resources provided in the collaboration tool are convenient and easy to use.
16. The collaboration tool makes it easy to perform writing and revision activities.

Production/Timeliness
17. The documents/information stored in the collaboration tool are exactly what I need to carry out my
tasks.
18. It is more difficult to do my job effectively with the collaboration tool because necessary resources
are not available.
19. I can quickly get information about team members' activity and writing progress in the collaboration
tool when I need it.
20. Using the collaboration tool impacts the overall quality of the final documents.

Authorization/Relationship with Users
21. I was involved in the development of how the team uses the collaboration tool.
22. The collaboration tool meets the interaction needs of the team.
23. Our collaboration tool is too inflexible to be able to respond to changing needs during collaborative
proposal development.
24. When requirements change, it is easy to change the documents made available by the collaboration
tool.

25. Would you be willing to participate in a short follow-up interview to provide clarification or
additional details on your responses/experience? (yes/no)
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APPENDIX C:
FOLLOW-UP SEMI-STRUCTURED INTERVIEW QUESTIONS
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Respondent Characteristics
1. Why did you start using Google Drive or Dropbox for this purpose?
2. How would you describe your skill level with this software?

Quality/Features
3. Please describe how well the tool supports your and your team's needs.
4. What features do you find to be most important for successful collaborative work?
5. Are there any important features that are missing? (if so) What are they?

Information Availability/Reliability
6. What kinds of information is necessary to have (e.g., user activities, text/file changes, team
communications or anything else)? Please describe.
a. What challenges occurred related to these aspects?
b. Did these challenges impact the collaborative work?
7. What, if any, proposal content was not readable in the tool (e.g., graphics, figures, endnotes)?
8. How did the team determine how to organize information and documents?

Ease of Use/Training
9. What aspects of the tool do you most prefer to use, and why?
10. How did you learn to use the tool?
11. How much time was spent learning to use the tool?
12. How did using the tool affect the actual writing and revision activities?
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Production/Timeliness
13. What resources do you and your team need in order to carry out your tasks in a team proposal?
14. What aspects of the tool impacted how effectively you could perform your work?
a. How would you typically write a proposal if not using a collaboration tool?
15. What influence if any did the tool have on productivity?
a. If conflict arose based on team members' productivity, how was it addressed?
i. What role did the tool play in the conflict and/or its resolution?
16. How would you compare the quality of final documents with those developed using other means or
no collaborative tool at all?

Authorization/Relationship with Users
17. How did the team decide how the tool would be used?
a. Did the team work at the same time, different times, or both?
i. How visible did you feel to others when using the tool?
ii. How visible were they to you?
18. What were the primary ways team members interacted through the tool?
a. What interactions among team members occurred outside the tool?
19. How did use of the tool impact trust among team members?
20. How did working as a team on this proposal in the virtual space compare with working as a team on
another proposal in a physical space?
21. Were there changing needs during the proposal writing process?
a. If so, how well could the tool be adapted to the changing needs?
22. How were the document(s) changed or revised?
23. Based on your experience, would you use this software again in the future?
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